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combines scintillating beauty 


with advanced performance! 
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you buy, specify or recommend fluorescent lighting 


fixtures for Stores, Restaurants, Offices or other Commercial Locations! 


W penerronat cesen 
Eye-pleasing simplicity, stream- 
lined styling, designed to harmonize 
with modern commercial decoration 


Y cirrusine ati-pLasnie Pants 
For uniform illumination . . . de- 
signed to relieve disturbing contrasts. 
These ponels also reduce accumula- 
tion of dust and dirt inside reflector. 
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V men LIGHTING EFFICIENCY 
Porcelain Enamel reflecting sur- 
face, unequalled for high light out- 
put with maximum diffusion. Finest 
quality ballast and starter equip- 
ment reduces annoying flicker and 
minimizes costly service interruptions. 
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© easssasune BUILT-LIKE-A-BATTLESHIP 
CONSTRUCTION 
Maximum durability 
margin of strength in every part... 
moximum freedom from obsoles- 
cence and maintenance trouble. 
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LOW COST MAINTENANCE 

Simple soap-and-water cleaning 
restores Porcelain Enamel reflecting 
surface to original lighting effi- 
ciency. Porcelain Enamel cannot 
corrode, oxidize or deteriorate. 
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pendently or butted end-to-end to 


lines by using a specially designed coup! 
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Give them good light— good sight 
Wit CO SERVES LidtinaiRes 


Be sure of good illumination as well as lasting 
performance when you buy Westinghouse 
Lighting Equipment. The CD Series Luminaires, 
designed for schools, combine the same engi- 
neering skill and manufacturing experience used 
in all other Westinghouse products. 

When you buy luminaires for your school, 
ask for Westinghouse quality. It will mean good 
light—good sight for your students and operat- 
ing economy fog you. 

A Westinghouse Lighting Engineer will gladly 
help you with your lighting problems... and 
he stands ready to co-operate with your local 
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Power Company and Electrical Contractor in 
planning your schoolroom lighting. Call him 
at your local Westinghouse Distributor, or write 
Westinghouse Electric Corporation, P. O. Box 


868, Pittsburgh 30, Pennsylvania. 1.04233 
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1.E.5. PUBLICATIONS 


Available for your lighting reference bookshelf. Items are numbered 
for identification with coupon below. 


(1) LE.S. LIGHTING HANDBOOh 


One volume, 850 pages. A complete reference guide providing basic information on lighting. For 
architects, engineers, designers and others who plan, install and manufacture lighting systems and 
equipment. $7.50 per copy; $5 in lots of 16 or more. 

1.E.S. Members who have not availed themselves of the privilege of one membership copy at 


$5 may still do so idd 50 cents for postage if for shipment abroad 


RECOMMENDED PRACTICES 


(2) SCHOOL LIGHTING. Newest American Standard Practice for help in planning, selling, installing and 
maintaining lighting quality in schools. 


(3) Home Lighting. Recommended Practice. 
(4) Office Lighting. Recommended Practice. 
Lighting Practices for Stores and Other Merchandising Areas. 


Street and Highway Lighting. American Standard Practice. 
Those above available at 50 cents per copy or in quantity as follows: First 4 copies, 50 cents 
each; next 20, 25 cents each; all over 24, 15 cents each 
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LIGHTING DATA SHEETS , 


Actual lighting installations fully ilustrated, covering such subjects as lighting for the metal working, textile, 
automobile and other industries; residential, store and office lighting. Sheets punched for standard binders. 
Series 10 through 13 now available at $1 per series. 


(8) Special. Attractive black leatherette post binder embossed in gold, with capacity for complete file of 1.E.S. Light 
ing Data Sheets, $4 


OTHER 1.F.8S. PUBLICATIONS: (9) Art Gallery Lighting, 50 cents per copy up to four; next 20, 25 cents; 
over 24, 15 cents each. (10) Standard Method for Measuring and Reporting Illumination from Artificial Sources in 
Building Interiors, 10 cents (11) Lighting Performance Recommendations for Portable and Installed Residence 
Luminaires, per copy 50 cents. (12) Residential Wiring Design Handbook, 25 cents each. (13) Farmstead Wiring 
Design Handbook, 40 cents each 


LIGHTING COURSE MATERIAL: (14) Experiments with Light, for science students, 25 cents. (15) Funda 
mentals of Illumination (outline), $1.00 each; 10 or more 75 cents. (16) Lessons in Practical Home Illumination (outline), 
2 cents. (17) Lighting Design Problems Course (outline), $1.50; 10 or more, $1.25. 
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WHEN YOU TALK ABOUT 
PLANNED LIGHTING . . . 
TALK ABOUT... 
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FIRST-NATIONAL BANK 
Miustrated above is\a partial view of one of the many Chicege, i 
departments in the First Natiortal Bank of Chicago, show- a , 
ing its installation o¢ A BC Lighting, Approximately five ey 
miles of Curtis ‘Eye -Comfort“—Troffers have_been in- PLANNED 


stalled, providing seventy teafcandles ef glareless Mumi- & LIGHTING 
nation on the working plane. —— 
7 Appropriate Brightness Con 
Curtis “Eye-Comfort” Alzak Aluminum Troffers ... easily trol, the big feature in mod 
installed and maintained .. . utilize the new 40 watt, T-17, ao oe an bax, TEN 
60-inch low-brightmess lamp. The reflector confour ap- ACTERISTICS? high 
proximates a parabola and is designed to direct a maxi- light utilization with low unit 
mum amount of light fo the working plane but limits the a a oe ge eh ape oa 
amount delivered to the eye ... true A B C Lighting. of room centents. Write 
Curtis for further details CURTIS AT 


for easier sales BOOTH 67-68 
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International Lighting Exposition 
Has Strong [.E.5. Appeal 


By G. T. MORROW 
CHAIRMAN, OPERATING COMMITTEE, L.L.E. 


which bear rather closely on his own work, re- 


rardless of how specialized this may be. 


Interior lighting techniques and the fixtures or 


ither devices which permit ideas to become usable 

> = ae ©. =. eee play a very large part in the ultimate goals toward 
which all illuminating engineers are striving. 

That this analysis is not new can be seen from the 

HE Third International Lighting Exposition earlier conference records of the Illuminating En- 


to be held in Chicago during the week of vineering Society. For many years a ‘‘fixture ex- 


March 29 foeuses attention on the close cor position’’ was part of each annual convention. This 


relation of lighting development and lighting ap practice was dropped in the late thirties so that the 
plication and the importance of having available Soviety could concentrate on the broader aspects 


practical tools for implementing basic lighting of lighting research and development. The initia- 


concepts. A study of the program as scheduled for tion of a separate lighting exposition a few years 


the Hotel Stevens is bound to impress every illu ago by the National Electrical Manufacturer’s As 





minating engineer with the number of features sociation complements the Society’s present policy 
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Third International Lighting Exposition and Conference 
March 29 through April 1, 1949 — Stevens Hotel, Chicago 
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Tuesday, March 29, Conference Session Assoc Westinghouse ow “The Power Company’s 
mpany . i Lighting Sales”—-Ralph P. 


Grand Ballroom, Stevens Hote 


hairman ivie reside 10-0 “ ’ , ! ’ 

— a lay mt a lent, wel Wholesaler’s Part in ; AM “How Atomic Power Will 
oe ss la tenant Sasas D. M. Salsbury. Affect the Future of Lighting” 

Ward F. Davidson, Research Engi 


neer, Consolidated Edison Company. 


10:00 AM ¢ } in Dark?” 0 “Where Do Business and 
Morrow, i ! Exposition | hein » From Here?” 
n, President, Motion Pic 11:00 A.M.—“Glass Comes of Age” 
Association of America, Ine Lecture and Demonstration, Harold 
19.58 AM —"Oee Bates ne Goal” 11:00 A.M.—“What the Lighting of the es Physicist, Corning 
— a Ai Future Will Mean to You”—A New 
President, National Electrical Manu Presentation and Demensteation by 
facturers Association; Vice President 


Westinghouse Electrie Corp. 
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Friday, April 1, Conference Session 


the Engineering Division, Lamp Dept 
General Eleetrie Co., Nela Park. Con North Ballroom, Stevens Hotel 
ducted ) Ist Rodgers, Senior 
11:00 A.M.—-Presentation, Merit Awards Lightir Chairman: Robert W. McChesney, Pres 
R. D. Bradley, Chairman, Merit lent, National Electrical Contractors 
Award Contest Committee } ‘ Exhibitors’ Night Grand Association; President, Harry Alexan 
11:50 A.M.—Procession to Exhibit Hall llroo vens Hotel, Entertain ler, Inc 


tp nted by the Exhibito 
12:00 Noon—Official Opening ‘ saat 10:00 A.M.—“The Contractor’s Part in 


Third International Lighting Expos Lighting Sales”—Robert W. MeChes 


tion—Exhibit Hall, Stevens Hotel nev 


Thursday, March 31, Conference Session 
10:15 A.M “A Little Light on Color” 
Julian Ellsworth Garnsey, Colorist. 


Wednesday, March 30 - Sallroom, Stevens Hotel 
Conference Session 

Chairman: Ralph P. Wagner, Chairman, 11:00 A.M.—*“Plasties, The New Look 

Better Light, Better Sight Bureau; in Lighting” Lecture and Demon 

Chairman: D. M. Salsbury, Vice Presi Commercial Manager, N. Y. Power and stration F. W. Tetzlaff, Plastics 
lent, National Electrical Wholesalers Light Corporation, Albany N. Y. Dept., Rohm & Haas Co. 


Grand Ballroom, Stevens Hotel 
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Power will Affect the Future of Lighting,’’ by 
Ward F. Davidson 


dated Edison Co. T followed by 


(‘omes of Age lecture and demonstration by 
Harold G. Vogt, R 
consent ‘ 


feseare! *hysicist. Corning 
Works 


u (ilass 


Research Engineer, Conscli 
1.E.8. President to Preside 


is will be ** Glass 


lav morning, April 1 
Color by 


will be 


a talk, ‘‘A 
Julian Ellswort! 
followed by 


Little 
Garnsey 
Plastics, the New 


and demonstration 
Plastics Department 


in Lighting 
W. Tetzlaff 


"a leeture 


Rohm and 


“Gallery” of Winning Merit Award Entries 
first time at anv International Lighting 
winning lighting 


on. the 


ase studies in the 
\ward Competition will be displayed in 
t Gallery Style around the walls of the Exposi 
Hall of the Stevens Hotel. All of the Merit 
ars tition are 
boards so that visitors to the 
and examine photographs 
and other details easily at 
Cold Se 


ilLand Merit Award 
im this ompetition which 
THE CONFERENCE SESSIONS are always one of the 
men of ev 


representative every phase of 


most outstanding 
lighting i 
are expected than thos 


features of the Lighting Exposition, with 
n attendance. This year. March 29 through April 1 


shown in this photograph of one of | 


even larger crowds 
ast year’s sessions 
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number over 100 represent é inest techniques 
and latest illuminating engi practice 


ploved in recent installations consult 


rs, utilitv light 
ontractors and 

nl commercial lg 
op honors Vv tie 


00 lehti 


Exhibitors to Show “Latest in Lighting”’ 


early 100 exhibitors are completing prepara 


tion of their booths which will di 
strate all the newest developme 
commercial lighting equipment 
the new luminous ceiling and troff 
fluorescent lamps and the 
ll 3 


ideas in 

tures for installing then as W 

es and equipment 
Exposition hours luesday March 2° 


April ] will be from 12 noon to 


except on Thursday when the closing hour 


vh Friday 


th » m 


will be extended to 9 p.m 


Merit Award Presentations, Tuesday 


in the Tuesday morning se 


Merit Award Competit 
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bs tT TMA NAAN AANA IN NAO ACNNANONGRONNONORON, 


GOLD SEAL WINNERS of last year shown receiving 
their Merit Awards from Carl F. Zersen, chairman of the 
board of judges. Similar awards will be made this year. 
Front row, left to right: Mr. Zersen; E. J. White, New 
York; J. L. Phillips, Birmingham; William B. Campbell 
and J. F. Parsons, Buffalo; J. B. Martin, Pittsburgh. Back 
row: J. W. Leadbeater, South Bend; F. D. Wyatt, Chi 
cago; C. B. Marsh, Amarillo; L. T. Kight, Pittsburgh; 
R. W. Brown, Cincinnati; F. N. Cooper, Lancaster, Pa. 


D. Bradley, Chairman of the Merit 
Committee, will present the 
al and Merit Awards to the individuals re 
ning lighting case study entries 
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The Lighting System for New York's 
New International Airport 


By ADAM P. KOPF 
W. A. PENNOW 


port was in the formative stages many national Airport, being one of the largest air 
problems were involved. The area of this terminals yet built, is naturally of great inter- 
project was so large that all of the airports est to airport operators and engineers. In their 
around Metropolitan New York totaled only about LE.S. Conference paper, the authors have 
half its acreaye (Fig, 2). The traffic density fore outlined the lighting problems encountered 


W HEN New York’s new International Air “Idlewild Airport,” New York City’s new Inter- 


cast by the airline operators reached the stagger 


ing figure of 1500 per day, averaging more than 
one landing or take-off every minute. Traffie 


unloading, servicing, loading, taxying and take 


density during peak periods may reach more than . 
. I ‘| . . : ar off was made for each runway direction and time 


twice that figure 
sain values established for each part of the eye le on 


\ tangential runway lavout was selecte ‘ 

; : each runway 
offering the mos ove: 0 tion to the tri Yj 
A study was made of the wind rose for the area 


problem, as the runways for incoming and out aye 
. and all available meteorological data were 
going airplanes are widely separated providing 

analyzed to determine which runways and taxi 


at least two miles between air-borne positions at 





: ia wavs must receive preferential treatment, because 
the respective ends of the runways (Fig. 1 rhis pe ; | : : 
x 3 of preponderance of traftie. or adverse weather 
permits an airplane engaged in either a take-off 
: eonditions 
rv landing operation to maneuver through a con 
siderable local area without ioferinn will After completion of the studies and establish 
airplanes engaged ment of basie needs, without reference to avail 
able equipment, each problem of lghting was 


arefully analyzed to determine what equipment 
vas best suited 

av type airport, venera 

ninimized. The surrounding 


ere bstt tions « 


\ 
~~ 


FLOYD BENNETT 


Figures 1 and 2. With Idlewild’s immense acreage, a tangenital runway layout solves the heavy traffic problem. 
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Figure 3. Where obstructions could not be removed, 
obstruction lights with optical conforming to 


specifications AN-L-10 were specified. 


glassware 


thn) 


small lens inserted in the relamping coy 


‘r to pro- 


ight directly upward, and a slight 


| 


ide some 
‘ause 


hange in the vegular lens to rit avross the 
runway to be depressed to keep it below ’ 
ana provide some surface tiltimination 


eves 


the runway 


The se 


ond part of the unit embodies a new 
‘his is the “aisle of 


lighting. ‘1 


light is 


runway 
herein a wall of erected along 
f the runway so that during hazy or 
onditions the runway appears as a dark 
between walls of brightly lighted at 


mh wsphere Also, it had 
moving smoke lavers frequentls 


to 1000 


two 
been noted that haze or 
slowly covered 
ality, these layers being 500 feet 
irea and seldom over one hundred feet 


Under these conditions the whole layer ts 
] 


uniformiis 


rather lighted to a low level by spill 
the loading areas and the terminal 
The use of the “aisle of light” 


yroup 
uch higher 


the runway, 


brightness in the haze or 
laver above when observed 
line 


single 
height 


to the 


above the laver appearing as a 


double line depending 


This is of 


t! and 


on 1e 
the laver material aid 

ibove the laver 
unwav below the 


the r 


lights it was 
unit, con 
and the 


of runway 


4. To solve the problem 
4 combination 


Figure 
proposed for one runway to use 


standard semi-flush runway light 


ae 


sisting of the 
1isle-of-light™ idea 


ia 


y 
> 
= 
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spread lens to fan out the light parallel to the 
runway. The units are spaced on 200-foot centers 
with provision for 100-foot spacing in the future 
The fanning effect forms an interlocked solid wall 
of light a short distance above the runway. 

The combination unit provides standard runway 


lighting during clear weather, with standard 


brightness control, and adds the “aisle of light” 


when weather conditions are less than clear 
Another runway is equipped with a new ex 


tremely high intensity runway light, having a 


maximum candlepower nearly 200 times that re 
quired for standard semi-flush runway lights and 
five times that of the high intensitv m nway lights 
used by the armed forees for low 


for Idlewild is a composite unit employing three 


visibility use 


This high intensity unit as developed 
lamps. One part of the unit has essentially the 
same photometric performance as a standard ele 
vated runway lght plus upward light for high 
visibility. The high intensity parts are uni 
tional instead of the customary bidirectional 


arrangement Separate lamps are provided sot 
each direction. This arrangement prevents setting 
up ot fog curtains between units and increases the 
effe: f the unit. The arrangement per 


lights 


tiveness 
mits use of the units as standard runway 


plus. with full brightness control during clean 


Figure 5. Another runway was equipped with a high in 
tensity runway light, employing three lamps, with the 
high intensity parts unidirectional instead of the usual 


bidirectional. 


weather, and as super high intensity 


runway 


lights with brightness control during various 
conditions of restricted visibility 
A third runway is equipped with Air Fore 


type D-1 high intensity runway lights. As these 
three runways will be in operation several months 
before the completion of additional runways, close 
records of the performance and pilot’s comments 
on each of the three systems W ill be kept Lighting 
based on the 


t the remaining runways will be 


system proving best under actual service condi 
tions 
lhe taxiway lighting is laid out on a full block 
mitrol basis to permit complete control of all air 
Fig 6 


rate pre-set arrangements are used for each run 


planes on the taxiways at all times Sepa 
Wail for landing or take-off operations to avoid 
inv possibility of error on the part of the taxi 
ontrol officer axiway control is set to direct 
in airplane outgo on a runway, the parallel 
runway is automatically set to direct an incoming 
plane only. All contra movements on the con 
trolled runways are blocked and taxi traffie to or 

om other runways is automatically blocked. All 
taxiway lighting is in facsimile on the taxi control 
board so the taxi control officer can see at all 
times the exact setup on the airport and the posi 
tion of each airplane in the ground traffic pattern 

With the high traffic density forecast for Idle 
vild, it was obvious that the usual practice of 


maintaining radio contact with all airplanes in 


the airport traftie pattern would be impossible 


The studv of traffic and the time 


established were used in 


i¢ the traffic control methods 
consist largely of lighting 
Radio contact is made with ap 
proaching airplanes and landing se 
assigned to each 


quence airplane 


it enters the airport traffic 
Radio contact is also made 
airplanes ready to leave the 
loading area and taxving route and 
take-off sequence assigned. Except 
ergencies, no further radio 
ict is made with airplanes with 
airport traffic pattern. and 
mtrol of landings and take-offs 
ighting means 
Airplanes taking off follow their 
assigned tax ( » to the take-off 
posit wi the route lighted by 
taxi ¢ lance lights and taxi prog 
The airplane is 
en ready as soon 


the take-off 


r ) 
ernational 


Pennou 





then pull up and continue in the traffic pattern, 
succeeding airplanes being notified by radio to 
maintain positions in the pattern until the emer 
gency has cleared. Resumption of traffic flow then 
requires radio contact only with the leading air 
plane 
As an airplane lands, it continues along the 
runway until the proper taxi exit, marked by 
lights, is reached. It then turns off the runway 
= ; and follows taxi guidance lights and taxi progress 
ontrol lights to its position in the unloading 
aurea 
The use of widely spaced parallel runways re 
quired special treatment of wind indication. A 
standard tetrahedron is used as a master landing 
direction indicator. Externally lighted wind 
ones. three fee ameter and 12 feet long, are 
Figure 6. The taxiway lighting is laid out on a full block mounted near the inner end of the take-off run 


ontrol basis to permit complete control of airplanes on F vive ise wind direction to departing 


taxiways at all times ’ oke he or type wind indicators 
the land 

indication 

airplanes, and 

r swinging dl 


the runway 


is inten 
ength with 
Association, 


and with the 


at the 
extending 3000 
As the Jamaica 
. the threshold 
zone the 
into the B 
be elements in ! Bay 


flashing red \A Instrument 


landings m the extreme 
The approach 

edge of the 

runway lights, 

» marker. Spacing 
miter 1000 feet, 50 
1000 feet and 100 feet 


eet nearest the threshold 


ach lights use two new type lamps, a 


ash Lamp, which is several times 
an any other known light souree; and 


rly pressure pure neon tube having electrodes 


apable of operation on alternating current for 


ivhts or on direct current as condenser dis- 


high brightness. Lights using 


vpton lamps are alternately spaced with lights 


using neon lamps oof each « mprising the ap- 


vate } line 
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In operation, several steps ol brightness are 
available so the step to suit any specific weather 
condition, day or night, can be selected by the 


officer. The units with the high 


pressure neon tubes, called 


airport control 
“Blaze” 


100, 


units, may be 


1000 or 10,000 


operated as fixed lights of 


They may alse be oper 


candlepower, as selected 
ated as condenser discharge lights of 100 thousand 


The units with kryp 


or 10 million candlepower 


ton lamps, called “Flash” units are operable only 


as flashing lights of 1 million or 3.3 billion candle 
power as selected 
When operated as 


which 


flashing lights, the precise 


moment at each unit flashes is controlled 


from a master svnehronizer. The 


is flashed 


by a cireuit 


outermost unit first. then each sueces 
threshold flashes in 


that 


sive light toward the runway 


sequence, generating a wave of light has the 
appearance of a lightning stroke traveling toward 
the runway at a speed of over 4000 miles per hour 


The duration of the 


with ab 


full flash is about one-half 


one second ec lipse between 


about 40 


second mut a 


flashes The 


minute 


‘ omplete eve le repeats 


times pet 


ishes, measured a 


The duration of individual fl. 
one-third of maximum candlepower, is about 17 


Flash 


the Blaze unit 


microseconds for the unit, and 90 micro 


seconds for 
This duration ratio is shown in a striking man 
8. This photo was taken with a shut 
Note that 
while onl me ot 


ner in Fig 
ter speed of 1/250 ond five of the 


units are lighted, 


Blaze 
Flash units is lighted 


The predicted range, oF 


any specific weather was one the 


mun 


ex perime 


muna 


predict 
shown 
daytime 


insufficient 


of visibility ranges 
plete data desc ribing the I 


at the time the observations 


Control of the entire lighting svsten 


tered in the control tower. The airport 


officer directs all traffic flow. with the radio 
traftie officer 


executing his instructions 


control and taxi eontrol officer 


The radio officer con 


tacts all incoming airplanes before they enter the 


airport traffic pattern and all outgoing airplanes 
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traffic 
within 


The 
traffic 


before they leave the loading area 


contro! officer directs all air-borne 
the airport traffic pattern, and operates the bea 
con, obstruction lights, approach lights, runway 
wind indicators 


designators, runway floodlights, 


; 


and runway marker lights 

The 
traffic on the airport and operates the taxi guid 
lights and the 


taxi control officer directs all earthbound 


ance lights, taxi progress control 


taxiway block signal system 
After the airplane enters the approach zone in 
traftic 


taxying to the 


the airport pattern, all movements, ap 


proach, landing unloading area 


taxving from the loading area to take-off posi 


tion and clearance for take-off are controlled by 
lights. In bad weather the 


lowed with the exception that clearance to enter 


same procedure is fol 


the approach zone Is given to each airplane sepa 
rately as the airport traffic pattern is then under 
altitude control 

All runway lighting units off continuous paved 
highest 


with the projection 


Special 


areas are elevated, 


above erade not exceeding 30 inches 
mounting plates and supporting shafts were de 
veloped, each shaft having a shear notch at cover 
level. Waterproof rubber disconnecting plugs are 
mounted in the plate and shaft so that any colli 


with a light will break the shaft flush with 


sion 
the top of the cover and disconnect the l'ght elee 


trically, preventing damage to the power supply 


system 


multiple service lamps 


\ll lights equipped wit! 


Figure 8. The middle radio marker of the CAA instrument 
landing system is mounted on the outward end of the pier 
the right edge of 
runway lights 


with the approach lights installed along 


the pier in line with the left row of 


» 7 
fis oo 


—-—— 
, 
ie 


Al 


Lighting New York’s International Airport—Kopf-Pennow 





reuits have insulating 


and secondary discon 


components on 
connections to 
replacement 
urrent res 
‘ing brightne 
rs are use 


ness « 
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International 


learly states ‘‘having a maximum ¢ indlepower five 


the ‘* Aisle-of-Light’’ is not intended fer, or expected to be 


ised during such conditions, no comment is necessary. 


New extremely high candlepower runway light—-The text 


times 
t (required) of the high intensity runway lights used by 
Armed forces for low visibility use,’’ Air Force Speci 

#32057, which supersedes the Bartow D-1, requires a 


imum candlepower of 20,006 Mr. Bartow discusses the 


mal feature by pointing it that the halo, or 


fog eurtain from the f vam of a bidire« 
is fifty times greater tl that from the back 
neglects to mention that the halo from the back 
be as much as 800 times greater than that from 


next in e, 200 feet further 


+} 


ve back beam 
as the most 
the pilot and the 
the 1 


he pilot t 


oO see as 


vords—the Bartow 
rly publicized 

of course, the most 

iviation lighting 

Many systems have been advocated and all | 


been eliminated by exhaustive fight tests. The 


it 


m4 


g two, one proposed by Mr Calvert of Eng 
ind 


the other as ir j have yet to re 


rocedures t ) t t intention of 


attempt 


oneerning 
heories have 


this 


ess Leve 
threshold 
the 


sources 


media is 
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A Simple Method for Judging Heflectance 


HERE IS MUCH about color that is not yet 
reducible to figures and formulas for use in 
solving engineering problems. On the other 
hand, there is already available a very considera 
ble body of engineering data that could be ap- 
plied if one knew where to find it, or how to apply 
it. Such data are widely scattered, being published 
chiefly in the periodical literature and very often 
familiar chiefly to the specialist in colorimetry 
One such class of data could be applied with con 
siderable ease to problems of illuminating engi- 
neering if a simple method for judging reflectance 
of colors were available 
Recommended practices refer constantly to re 
flectance or reflection factor. It is one of the sev 
eral things necessary to know in lighting applica 
tion when brightness and illumination levels are 
to be considered. The a-b-c of the matter is, of 
course, that illumination is measured in footcan 
dies, and brightness is measured in footlamberts 
A surface such as magnesium oxide has a reflec 
tance of nearly 100 per cent. If it is illuminated 
to one footeandle, its brightness is one footlam 
bert. A black velvet surface has a reflectance of 
approximately one per cent, and would require 
100 footeandles of illumination to provide one 
footlambert of brightness. Thus, in order to speci 
fy the level of brightness, one must have a fair 
idea of the reflectance of the materials he works 
vith, or the paints he wants to specify 
Brightness* is one of three terms used to define 
psychophysical color. It is the “Y” of an LC.1 
Y. ¥. Z)” color specification, or the “bright 
ness” of a “dominant wavelength—brightness 
purity” specification. Thus it is only one of three 
terms necessary to complete a color specification 
It is, however, the most easily understood and 
most easily specified psychophysical color factor 
with which an illuminating engineer must deal 
Wherever I.C.I. data are available for color sam 


ples, the Y figure is equivalent to reflectance under 


whatever luminator is used as the reference point 
Such data already are available for several col 
lections of color samples: Munsell, Ostwald, and 
the standard card of the Textile Color Card Asso 


ciation of the United States, Inc 


Miss NICKPRSON 
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By DOROTHY NICKERSON 


Illuminating engineers are finding more and 
more often in their professional work that the 
question of color must be considered. One rea- 
son for this is that there is a very considerable 
difference in the energy distribution of the 
newer sources as compared to the older tung- 
sten sources, with a consequent difference in 
the way these newer sources affect the color of 
samples seen under them. Another reason is 
the current color consciousness of the public, 
and the growing requirement for more color as 
well as more light in the interior environment. 


Per cent reflectance of a surface color is some- 
thing that can be measured on a number of in- 
struments. Such instruments are not usually at 
the immediate disposal of most illuminating engi- 
neers, and per cent reflectance is not something 
easy to judge directly 

An indirect method that may be learned, and 
can be applied after a little practice, is one that 
involves use of the more nearly psychological color 
attributes: hue, lightness, and saturation, as they 
are specified in the Munsell scales of hue, value, 
and chroma. The Munsell value scale was adopted 
after much experimentation to find a set of sam- 
ples that would look equally stepped from black 
to white, against a gray background, under day- 
light illumination, 

A colored surface that looks halfway between 
black and white in lightness does not reflect half 
f the light that falls on it, as might be supposed 

in fact, is supposed—by many. Instead, such a 
color reflects only about 20 per cent of the light 
falling on it 

Seales to represent equal intervals of lightness 
are not difficult to understand. Within a wide 
tolerance limit one can look at any color and 
judge whether it is near-white, or whether it is 
light, medium, dark, or near-black. If to such a 
word scale one applies numbers from 9, for near 
white, through 7, 5, 3, to 1, for near-black, with 
even numbers for intermediate steps, even the 
novice has a scale that he can apply to obtain a 
reasonable answer. If an illuminating engineer 
would keep in mind a conversion from this easily 
and directly applied value seale into terms of per 
cent reflectance, he would be able to make reason- 


able judgments of reflectance of colors under 


Vethod far Judaina Reflectance Nickerson 151 
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bers, but that the present and more accurately 
derived seales are even less than this, 5/ value 
under 20 per cent. The seale Is as 


lecting Just 


lows 


sumples with their 
luminants have been 
Illuminating En 
Inter-So« ety Color 
handy to use 
inces to fairly 


‘roone OWNS a 


upor 


Per cent diffuse luminous reflectance (%R) for actual samples under several iiluminants. 


Table 1 


These data are equivalent to the ¥ tristimulus values calculated from spectrophotometric data. 
For the daylight reflectance of each sample, use reflectance under Dlluminant ¢. 
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version table of the sort given just above, is some hange of Uluminant color; the maximum chroma 
thing that any illuminating engineer will find colors show the greatest change, some hues chang 
useful ng more than others 
Reflectances for three illuminants are given for There are also changes in hue and chroma under 
each sample on the Munsell value-reflectance change of illuminant. Aesthetically such changes 
charts. Since these charts were developed, LC.I may be more important than those in reflectance.* 
data have been obtained on the samples used in Ilowever, while the over-all color change may be 
the charts for five additional illuminants.* The the subject of later reports, in this report the dis 
to 


limited to value and its relation t 


‘I. retlectance-data (Y-data) for these samples CUSSION IS 


viewed under these eight luminators, and for Mac reflectance 
beth 7500K, are given in Table I 
Table I provides much detailed information, As 
may be seen from this table, the neutral grays re 
tain approximately the same reflectance under all 
illuminants. If they were absolutely non-selective 
in their spectral characteristics they would be ab 
solutely, instead of approximately, the same. The 


low chroma colors change only slightly under 


Theoretical 


Value’ R Miuminant 





R R YR YR Y Y GY GY G G BG BG B B PE PB F P 
N4° 4241442 48 4244 42 46 464248 4241042 4/12 
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Lighting A High Press Shop 


By GEORGE N. MEYERS 


t handling of The fundamental job of lighting in a press shop 
is to provide good illumination in and around 
the lower die. Safety is the first consideration; 
production is the second, and efficient handling 
of raw stock and fabricated pieces is the third. 

All other items are secondary 


pus stations 


Figure 1. Typical incandescent lighting system in a high press shop 
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%) Maintenane i " ito minor adjustments, 


equipment inspec 


10) General erane operations, « ving of dies, press partes 


In the relighting job described, the original sys 
tem was installed when the building was erected 


in 1916 


enamel reflectors similar to present day R.L.M.’s 


It consisted of shallow, open type white 


In the high bay area two rows of fixtures were 
spaced 40 feet apart, each equipped with 1,000 
watt lamps at 25-foot intervals. The medium bay 
areas used two rows of fixtures 15 feet apart with 
5OO-watt lamps every 25 feet 

Several fixtures were included in a cireuit and 
then wired through conduit to a centrally located 
distribution panel. The panel contains 30 open 


type two-pole fused switches, one for each light 


ing circuit. The main feed to the panel consists of 


three 4,0 conductors running to a 400-ampere 


fused switch in the substation 


Analysis of Lighting Problems 


What are the things the worker must see? Be 
fore pressing the “run” button, the operator must 


assure himself that evervthing is clear inside the 


press and that his three helpers are in safe posi 
tions. The pressmen must watch the upper ram 
descend so that press motion can be stopped if 
necessary 

After the precise and complicated operation of 
fabrication, check inspection of stampings be 
tween the various pressing stations is frequently 
done to detect quickly units causing seratches, ete 
This is of particular importance after a change 
of dies 

Frequently the internal stresses in the partially 
completed stamping must be relieved before the 
next press operation, otherwise the steel may split 
To release these stresses the stampings are stacked 
in piles, heated to cherry red, slowly cooled, and 
then passed to the next press in the line-up 
steel 


Storage, trucking and placement of raw 


presents difficulties in handling problems, most of 


which is done during working hours and requires 


good visibility. Men moving these heavy loads 
must quickly see new obstructions, particularly in 
close quarters between presses Careful blocking 
and stacking of blank sheets is absolutely neces 
sary as the oil between sheets makes them very 
slippery and dangerous to handle 

die adjustments and fre 


Periodic lubrication 


Figure 2. Mercury lighting system in similar plant area (see Figure 1) 
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equipment inspections are made by 

ces during production periods 

res and major repairs are made on in 
ours TI Is 


ups of men working vidual se 


press sin ultaneously i as pipe 
iil 

on a 

prevent ac 

p ot presses 

mngitudinal 


isverse 


travel 


Solution of Lighting Problem 


Light sources available for large shops include 


Fluorescent (hot cathode): 3 
cold cathode); 4 


100-watt 


l. Incandescent; 2 


Fluorescent Mercury (3-kw 


>. Mercury 
Incandescent lamps would do a very good light 
ing job, but their lumen output per watt is felt to 


be relatively low. In order to provide a suffi ently 


high illumination level, the source of power, main 


feeders. operating costs, ete would be more eost 


ly than with other sources 


Fluorescent units are designed to give maxi 


mum efficiency when mounted at low or medium 


heights. The number of fixtures needed to fur 


nish the required light output would be quite 


higt necessitating an expensive distribution svs 
light 


this 


tem. The maintenance cost of small 


many 


sourees is also considered excessive wit! 


source, for larg op installations 
Three-kil 


uits and are well 


mereury lamps have high inten 


adapted to high bay 


The life expectancy of eac h lamp 1s longer 
fixtures 
light 


(ne object mn 


andeseent and as the number of 


is considerably less than other 
! Pp burn outs are tewer 


Ss lamp i 1 


installa 


objeets. <Ar 


ns * green cast Im 


parted to other is et that after 


Interruption 


several minutes must 
an be re-established 

lan ps have « haracteris 
except that they are 


‘ 


or medium bay 


or selecting 
operations. In 
height in the 
so that the in 
uuld be the 


nounted as sup 


best 


but they 

incan 

that of 

gether with the 
ise of mer 


if 1.000 watts are the larg 


eent amy 
used so miv 


vould be 


sxist for the mediun 


mmonty me-sixth as many 


required for 3-kw mereury 


bays where 


Each mer 


incandescent lan ps are used 


lamp has four times the life expectaney of 


indeseent lamp. For 24 incandescent burn 


only be one for mercury. The 

pm for a given incandescent out 
s reduced approximately 50 per cent when 
urs 
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Characteristics of Reflectors* *nter line of each bay, in addition to the existing 


’ 1.000 tt Ci scent ts Cross , é 
The 100-watt mercury reflectors used in the I wa incandescen unl Aet the bay 


the acing 30 feet, while dow the shop they 
medium-bay area are of the porcelain enameled, e spacing 1s 50 feet, lille down the shop they 
. “e eed 25 et, thus e: 1 fixture covers 750 

modem bay type, with the class dust cover assem- are spaced 2o feet, us eacl xture ¢ ers 4 


: > si ‘e feet. Mex F are 30 feet \ » by 2 
bly built in as an integral part of the unit. Rugged juare fee Medium-bays are 30 feet wide by ) 
feet long. One single 400-watt and two twin 400- 


equipment of this type is essential for heavy press © 
shop operating condition watt units are mounted in each bay, plus the exist 
F rg ye ms \ 
The 3-kw mercurv tube as a licht ur . ing 500-watt incandescent fixtures. The twin units 
! o-KW 1 ( € as i igh sO ce was 


a | at fon . il he single unit 3 
receiving considerable attention by industry at ; reet [rom ; a > 


this time for lighting high-bav areas. The selec , ‘center of the bay 

tion of reflectors for this lamp was limited and The four push button panels are all located on 
those available were of such small dimensions that me side the roon Spa ed 100-feet apart each 
their overall brightness was ex essively high It co oO » full width of the building for dis 

was felt that the high brightne ss reflec ted in the ae a © both directions 
sheets of steel would be distracting to the work are ain press lines in the high bay 
A new reflector was herefore designed to area, \ i press line in each of the two 
this objection as far as possible, and ium he hig ay area has a large cen 
‘luded the following specifications r or tr ing, “rane travel, and pedestria 
15-ton cranes operate on a single 
overhead track. Fixtures are serviced from the 
top of the crane bridge. The serviceman can in 


dependently de-energize, repair, or test any cir 


ies relay s, 


Wiring Layout 

Three 500-kva_ 13200/240v single ‘ trans 
formers furnish lighting service » shop 
» supply adjacent areas 


Isilon has been made t 


ng service at some future date. Three 
Tit 


, . wire sery i been extended the 
these dimensi 
eables and 
are 
boxes 


leeder 


dditional loads ean easi 


| Ip trans 


rl supplied by a two pole 


feeder 


(ne 


veen the fixture 


is used bet 


600-volt #8 is used for 


ol wiring is 600-volt 


The Lighting Layout , omentary : on control switches are 


‘ prevent accid re-energization of the 
The high bay area is 60 feet wide il OOO feet . on 
. ‘mer while working on the unit These 
long, and each side bay is 30 feet wide and the , . 
. : fs ns are grouped six in a panel, with the panels 
same length as the high-bay area is sub 
ounted every 100 feet up the main floor 
divided by cross-trusses into sections 60 feet wide ie 
én The 3.] The 400-watt fixtures are sin ilarly wired ex 
ic t 


and 25 feet long 3-kw fixtures are mounted 


. . ; 7 acl bay Is on one cireuit The five 
feet from the edge of the building. alone the 9 
ted from a common #12 line to a con 


safety sw itech. The line side of 
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the safety switch is fed by #8 wire as the adjacent 
bay is also taken off the same feed 

Each fixture or group of fixtures has been wired 
so that at least one adjacent fixture or group is 
on another phase, to minimize stroboscopic effect. 
This staggering of phases has been very suceess 
the 500-kva 


former failure, sufficient light will be available in 


ful. Furthermore, in event of trans 


naintain full produetion 


Results 


In the initial installation, incandescent lamps 
in this area provided an average general illumi 
This de 
creased as one approached the press, due to adja 
light 


\t a depth inside the press of 12 inches, 


nation value of footcandles value 


cent presses cutting off the from distant 


llumination was reduced to 2.5 footeandles 


» center line of the die it dropped to 
Good lighting practice requires 
of 10 footeandles be maintained 
inside the press frame (frame 
» existing illumination therefore 
cording to present standards 
completion of the new installa 
illumination 


1.100 


illumination in 


general was 
9 ft-e or 
the 
10 foots 
the 


or 600) per 


per cent 
press 
andles, while at a 
mse 


housing the ratio 


cent long the 


as raised to 2.5 ft-« 


or 500 per 
years’ service 
operation of 
been a single 
in the entire 
» interruptions 
}-kw tube life 


do burn 
The 


when they 
white 
oOssv sur 

amel avail 
uutput is operating at a 
| evervone ts satis 


Recent test results 


Conclusion 
this lighting 


greenish cast 


Vevyers 


Nhop 


imparted to complexions is noticeable during the 


first few days. This objection soon wears off, how- 


ever, as one becomes accustomed to it, but the use 


of mercury in areas where women predominate 


might be a serious factor 


The color distortion 
can, however, be overcome to some extent by the 


interspacing of incandescent units for eolor cor 
rection 
We 


hot 


retained the existing incandescent system 


only for the slight color correction obtained, 
but as an additional safety feature. Mereury 
lamps cannot be relighted instantly as they re 
the 


During this period the incandescent units 


quire 6 to & minutes to cool before are re 


strikes 


will provide general illumination in the 


some 


event a service occurs. 


We also use the old system for night lights dur 


momentary interruption 
ing non-productive hours 
A brief summary of advantages attained by the 
new system include 
Better visibility 
Reduced operating fatigue 


Eliminatior f temp vectal fixtures 
ind ob 


i mini 


4 mir ium 


equivalent incan 


This lighting installation was of particular in 
terest to me because we knew that a decided im- 
provement in press shop working conditions could 
The 


work performed in this area, together 


be made at a moderate capital expenditure 


diversity of 
with the 


yeometry of the building and its equip 


ment, required careful consideration of many fae 
not encountered in ré 


The 


equipment 


tors sutine assignments 


utilization of existing available sub-station 


the 


handling 


and providing of a main feeder 


capable of future expansion was very 


mportant to us 

Aside from the actual granting of funds, detail 
ing the layout, and ordering material, one of the 
most important phases of this job was coordinat 
activities of the electrical contractor and 
Most of the 
the 


ing the 
the production shop superintendent 
work had to be 


bridge of the shop erane 


overhead performed from 


Production work and 


die setting continued on all shifts during the in 


stallation, therefore tying up cranes Was a major 


consideration throughout the entire job 
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Lighting of a Leisure Room 


LIGHTING OBJECTIVE: To illuminate a rocm for recreation, leisure and dramatic appeal 


A.LA. File No, 31 f 12 





Installation at Philadelphia, Pennsylvania 
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General Information: 
lhe 


ern 


ri 


oom is 17 feet by 15 feet with an 8 foot 8-inch ceiling. The design is mod 


ak and the upholstered pieces are American Beauty red and Kelly green 


walls are painted light green and the other two are covered with wall 
light and dark green figure which has been treated with 

a low level of lighting for conversation and television 

ng tasks such as card playing and reading are done 


a floor lamp was used. As an additional effect it was 


of 30-watt, 36-inch fluorescent lamps and a double row 
on opposite walls. The rows of black light lamps are 


light. All three rows of lamps are 


be used for seeing tasks more exacting than ecard 
‘ative. For ex: g¢ dramatic appeal the 


ght and produces enough back 


This unit square and 
recessed | oO | A ng and has an 
rners 0 e fixt are decorated with 
eness, TT) : vl 's 24 foot 


iladelphia, 


tions of the Illuminating Engineering Society 
New York 10, N. ¥ 





Comparison of Argon and hrypton As A 
Filling bas in Fluorescent Lamps 


deter 


HE VAPOR 


mined by the 


pressure of mercury 1s 


temperature of the liquid mer 


cury in the lamp. Since in a short time the 


mereury from the warmer parts of the lamp will 


evaporate and condense at the point of lowest 


latter will determine the vapor 


temperature the 
a lamp operated under 
I I 


This 


wattage of the 


pressure of mercury in 


tate conditions temperature will 


steady s 


size and tube and 


depend on the 


» ambient temperature under normal operating 


Effect of Mercury Vapor Pressure 


t output can be measured as a function 
reury 
A tube ol 


ebv n 


vapor 


pressure in 
manner fixed dimensio 
can be immerses 
iintaining a definite 


ine the 


ten perature 

vuitput an be measured 

temperature The 
the different 


a table 


pressures 


nperatures 


a series of 


fluores« ‘ 





By CLIFTON G. FOUND 
W. J. WINNINGHOFF 


The light output and efficiency of a fluorescent 
lamp are dependent on a large number of fac- 
tors, such as its physical dimensions, the cur- 
rent through the lamp, the temperature of the 
location in which the lamp is operated, the 
increase in bulb temperature above ambient, 
and the kind and quantity of the filling gas. 
Normally these factors are not independent of 
each other. The present paper is an attempt to 
separate some of the interdependent variables 
and show how they influence the light output 
and efficiency. 


operating at 0.4 
» curve shows that 
a maximum ata 
ih corresponds to a 
five microns. It 


* pressure ol about 


noted that temperature can be 
mut decreasing the 
utput by more thi five per cent ol the 


value 
Valle 


Light Output as Function 
of Current at Constant Pressure 


id light 
be obtained in 


output 
pressure can 
operating the lamp in a con 
bath An 


same results 


temperature water alternative 


btaining the is to bring 


equilibrium at a definite in 


klv Increase or decrease 


temperature ol the lamp 


In using this method the lamp 


back to its original thermal 


measurement 


an experiment are given in 


lumens, lumens 


per watt in 


arbitrary units, and volts are plotted as a fune 











ontams «i 





30 40 so 


LAMP 


Figure 1 


warcH 1949 


Relative light output as a function of bulb wall 


TEMPERATURE °C 


curves are 


oT: nn ut 


pressure 
temperature vhich the Ar press 
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the current at 
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temperature 


or lamps filled with Ar at a 
ul the solid curve for lamps in 
mm It will be 
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iat the lumens do not increase linearly 
the efficiency de 


Another ob 


these conditions, the 


urrent and as a result 
current Is increased 
that under 
ctically independent of the 
ve increases and 


nsiderably as the Ar 


pres 

Ilow 

i knowledge of tl output as a function of 
pressure and curren ndependent variables is 


interpre 


Effect of Argon-Filling Pressure 


and bactericidal 


This gas 


ting and 


yperate w ith a eathode drop 


egration voltage 


e disint 
ri2 40-watt fl scent lamp the 
! If the 

lamp 


ode 





Figure 2 Lamp 
characteristics is 
a function of cur 
rent at two pres 
sures of AR 
(dashed, 2mm 
solid, 7.5mm) 
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Figure 3. Relation between lamp volts and Ar pressure for 
48-inch T12 lamps 
shown graphically in Fig. 3. The curve shows an 
‘ase in lamp voltage of about seven volts per 
‘ter increase of argon pressure. The spread 
f lumen output of the lamps at constant current 
or the range ol pressures shown was no greater 
than the spread for lan ps m ide at a fixed pres 
sure 
These investigations and others indicate that 
the light output of the fluorescent lamp at con 


stant mereury pressure and constant current is 


lependent of the pressure of the filling gas. The 
rease in voltage of the lamp with increase of 
filling pressure also indicates that a considerable 
amount of energy consumed by the lamp is con 
Since the large ma 


sumed by the argon filling 


jority of the electrons in the discharge are in 
apable rr exciting the argon gas, the 
ich thev can have with 
collisions Although the 
when 
small 
there 


the al adds up to 


unt 


Energy Conversion in 40-watt Fluorescent Lamp 


itt lamp with 


approximately 20 
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(3) When equilibrium of wall losses and ion generation 
reached, the energy of the greater proportio 

trons is below the minimum excitatio 

tial of the filling gas. These ar 
mercury vapor, producing 22 v 
the fluorescent material to 


watts of IS49A, and about 


It was pointed out above that the fraction of 


its energy that an electron loses in colliding with 


a gas atom is very small. It is also known that 
the heavier the gas atom the smaller is this frac 
proportional to the 


tion. In fact, it is inversely 


mass of the gas atom. Consequently, if a heavier 
gas could be substituted for argon, less energy 
would be lost by the electrons to the filling gas 
For example, if krypton were used instead of 
argon, the energy lost to the krypton at the same 
filling pressure would be approximately one-half 


of that lost to the argon his statement assumes 


lision cross sections of the argon and 
>the same. U a heavier fill 
also permits use of a lower pressure of 


rhis results from the 


filling gas and do, consequently 
vely counterba ance 


and hence keep the 


Effect of Kind of Filling Gas 
When Kr at a pressure of 2 mm is used instead 
of 3.5 mm of Ar in a 48-inch T12 fluorescent lamp 
it is found that the lamp voltage at a given cur 
rent is much lower in the case of Kr and as a re 
sult the wattage, and therefore the vapor pressure 
of mercury, is also lower. Another way of express 
ing the same relation is that in order to maintain 
the Same wattave w ith Kr, the lamp nust operate 
at a higher current. The instantaneous relation 
between lumens, lamp volts, watts, and lumens 
per watt with current is shown in Fig. 4 for lamps 
filled with 2 mm of Kr (dashed curves) and those 
filled with 3.5 mm of Ar and stablized at 45°C 
which means constant vapor pressure of Hg 
It will be observed from the curves that the 
light output at a given current is practically the 
same for the Ar- and Kr-filled lamps but that the 
voltage of the Kr lamp is considerably lower than 
that of the Ar lamp. At 0.42 amp the voltages are 
104 for Ar and 84 for Kr 
obtained for a Ne-filled lamp in which case the 
light output was again practically the same as for 


Ar and Kr but with 3.5 mm Ne at 0.42 amp the 


Consistent results were 
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Figure 4. Lamp characteristics as a function of current 
at 45 C (solid curves are for Ar, dashed for Kr). 


oltage was about 150 volts. These results lead to 
a generalization, which holds only to a first ap 
proximation 
sure, the light output is independent of the kind 


This 


hight output depends only 


namely, that, at constant Hg pres 


and quantity of the filling gas veneraliza 

on indicates that the 

apor pressure of Hg and the current 

the lamp, while the voltage drop and 

re wattage of the lamp at a given current 

is greatly influenced by the kind and quantity of 
the filling gas 

As pointed out previously, in practical laimps, 


current, pressure of mercury, and gas fill 
not independent variables. As the current is 


he wattage increases and as a result 
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Figure 5. Lamp characteristics as a function of current 
(solid curves are for Ar, dashed for Kr) 
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pressure of mercury increases Also, it 1s seen 


urves of Fig. 4, as the molecular weight 
the voltage of a 
vy and operating at a given 


increasing the 


wattage 


ire and consequently the 


T12 Fluorescent Lamps 


> and 


vatues 


pressure 


using Kr be 


same efticiencey, one observes from the curves of 


Fig. 5 that more light can be obtained for Kr 


If the Kr lamp Is operated at the eftic reney of the 


Ar lamp at 0.42 amp, the curves show that about 


five per cent more light is obtained by the use of 


kr 
A comparison of lamps at the same wattage Is 
best seen from the curves of Fig. 6 which show 


that Kr-filled lamps have an advantage over Ar 


“| lamps at wattages above 2) watts in botl 


lumens and lumens per watt, while below this 


How 


normal 


wattage there is a slight advantage for Ar 


ever, at 40 watts, which ts present 
rating of this lamp, the advantage for Kr in lamps 
if these physical dimensions is slight, amounting 
only about three per cent. The advantage of 


mes much more decided at the high 
For example at 75 Watts, SIX per 
The dif 


ompares lamps of 


lumens are obtained with Kr 
more striking if one 
ehtness . " num brightness 
eurve Ar lamp re 
the Kr lamp 


explanation for the advantage of using Kr 


erhtiness is seen best trom a 


onsidera 
designated AT, Fig. 6, which 
n bulb wall temperature above 


au When o ated at the 


riniil 


lumens 


Winning 
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tics as the present lamp lo accomplish this the 
Kr lamp would have to be 


either increased in 


length or decreased in diameter 
From the analvsis and comparisons given above, 

s I 
higher 
ciencies are possible by using Kr as 
1) 


lnorescent 


it becomes apparent that luminous effi 


a filling gas in 
Hlowever, it is 


lan ps questionable 


Ar 


ips such as, for 


vhether it is economically practical to replace 


by Kr in the existing design of lan 


example, the 40-watt fluorescent lamp, since such 


a lamp would require a new ballast in order to 


operate at the same wattage or with the same 


light output as the Ar lamp and would make the 
ballasts for the present Ar lamp obsolete 


the 


unless 


user would be willing to accept about 15 per 


ent reduction in light for a 10 per cent increase 


in efficiency. Even at 40 watts, Kr shows only a 


over Ar 


expensive it 1s 


three per cent advantage in efficiency 


and as, naturally, Kr is more 


questionable whether the gain in efficieney would 
ompensate for the increased cost 
As in the design of all electric arge devices 


the 


eous 


dlis« i 


and electric lamps, in order tha lamps will 


sperate under the most advantag 


onditions 


to afford maximum efficiency, ete., the lamps must 


be designed to conform electri ally with the char 
acteristics of the particular \ 


Naturally 
t Ar-filled | 


filling 


apor oT vas 


employed this has 


been done in ne 


preset! imps and has involved the eon 


the lamp to obtain the de 


ge and un 


»btain 

cessars 
pressure respect to 
and eleetr “acteristics 
thereby viving to nensions 
ws which 


f Ar-filled lamps 
From 


md rath differ subst 


apparent that Kr 


the above analysis it is 


vreatest advantage in lamps designed 


oO operate ata given voltage ind those operating 


it high loadings 
New 85-watt Fluorescent Lamp 


The 100-watt 


produce 


thuorescent lamp was designed to 


a lamp which gave about twice the lu 
mens of the 
do this in 

efficiency hi 
T17 bulb 


> volts 


40-watt fluorescent lan p 
bulb 


The size 


In order to 


a reasonably sized 


id to be 


sacrifices in 
made used was a 
ong, « g¢ at 1.42 amps 
100 watts the bulb 


hes | 


Ot) tere 


anid 


irrent 
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mn Flu 


operated at a 
15 ¢ 


stituted for Ar, the lamp voltage and wattage for 


still 


Kr 


temperature of 56 in air, 


which is 


above the optimum, If is sub- 


current are reduced and the lamp oper- 
With Kr 
light output equal to 
100-watt Ar lamp could be obtained 


by operating the lamp at 1 


ate 


lower temperature mm 


was found that 


5 amps, 55 volts, and 


80 watts, resulting in a 25 per cent increase in 


efficiency. It was also found that the Kr lamp 
vould operate on the standard 100-watt auxiliary 
] hb an ps 7 


The 


lamp was dictated primarily by the fact that the 


volts, and RO watts 


choice of an S85-watt rating for the new 


lamp consumed that wattage on the existing 100- 


watt ballasts and at the same time gave the same 
lumens as the former lamps which operated at 100 
As a 


can be used in existing equipment 


watts the new 


result of this characteristic 
lamp 

Even if a new ballast design were acceptable, 
increasing the lamp wattage to 100 would not re 
sult in Fur 
ther, the enclosure of this higher-current lamp in 


a proportional gain in light output. 


a fixture could, very probably, result in tempera 
tures which 


light output 
the ine 


would bring about a reduction in 


vreater than the rain provided by 


reased wattage 


Summary 


analysis is made of how the light output and 


al characteristics of a fluorescent lamp are 


the mercury vapor pressure, the ar« 


kind and quantity of filling 


ras 
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Figure 6. Lamp characteristics as a function of watts 


(solid curves are for Kr, dashed for Ar). 
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fluorescent lamps. The 


made between Ar- and Kr-filled ita tT wik rmi it 
ther e eorres t t 1 f krypton gas 


w that at a given current the ; sani 
ist ‘ ful engl wi rard to lamp per 


i lamp with Kr is much less thar - 
t ne ! ired at iari ere substitution of 
Lv correlating this characteris 


ne pressure all loading, and lamp i 

" 7 ig 3 P ithor r . f argon pres 
r-filles wit eticiencies ; 

x | l T nd n , ime ~ lamps at 0.42 

be made varies with 








After 3',) years’ service, illumina- 


Combination mercury-incandescent installation in machine shop, Cambridge, Mass. 
Photo courtesy Boston Edison Company, through Electric Institute of Boston, Inc. 


tion is 45 footcandles 
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Lighting of a Textile Finished boods Perch 


LIGHTING OBJECTIVE: To provide illumination of quantity, quality and color for easy and accurate performance of 
visual tasks involved in final examination of finished worsted and woolen textiles. 
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DIABRAM OF RELATIVE LOCATIONS 
OF FINIBHES G000OS PERCH ANS 
12-40 W FF LWORESCENT TU ee 








LIGHTING UNIT. 





Installation at Bachmann Uxbridge Worsted 
Corporation, Uxbridge, Mass. 


General Information: Each examining perch hangs 
vertically from a framework suspended from the ceil 
ing with the perch-board projecting at a 10-degree 
angle from the vertical toward the front. The board 
itself is approximately 6 feet 6 inches wide, 3 feet 9 
inches in height with the bottom 4 feet 2 inches above 
the floor. The eye level of the average examiner is on 
a line 1 foot 3 inehes to 1 foot 9 inches above the bot 
tom edge of the board. The boards are painted a light 
grey, upper framework and ceiling semi-gloss white, 
surrounding walls (over 15 inches above floor) light 
green, and lower (below 15 inches) walls deep apple 
green 

The cloth (56 to 60 inches in width) to be inspected 
passes up from a pile folded on a platform in the rear, 
over a roll at the rear of the supporting frame, hori 
zontally through the frame, over a front top roll and 
vertically down over the face of the perch-board and 
then is folded in a pile below the board as it is pulled 
over, either by hand or automatically. It is examined 
as it passes over the board. The examiner looks for 
imperfections of all kinds—wrong colors of yarn, off 
shades, spots, shadiness of goods and mistakes in pat 
tern 
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DIAGRAM Installation: General room illumination of 40 footcandles 
5 AL ZAC REFLECTORS | is provided bv 40-watt 100 K fluorescent lamps mounted 
IN PERCH LICH TING UNIT) 10 feet 6 inches above the floor in continuous RLM two 











lamp reflectors. The rows are spaced at 11-foot intervals 





a HOOK ROOS WITH 
TURNBUCKLES Supplementary illumination of approxi 


olor and qualits varving tron 100 footeandles at the out 
NGLE iFOnN 


m | 
wljhe- - Aye = . > >’ * eve level of the examiner who stands facing it with the 
eget meige meide ise a light at his back 


nately davlicht 


0 


le edges and bottom of the board to 400 footceandles at the 














enter and top of the board, is provided by units consisting 


of five twin-lamp polished Alzac reflectors each equipped 


with 48-inch, 40-watt, 6900°K daylight fluorescent lamps 
rhe frame is mounted in a nearly vertical position and at 


such an angle and height facing the perch board that a 





line perpendicular to the face of the reflectors, midway 
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between the ends of the tubes, strikes the board at the 
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The Fallacy of the Louverall Ceiling 


By DOMINA EBERLE SPENCER, 
WILLIAM H. BUCK, and ARNOLD A. WOLFSON 


N HIS search for an ideal lighting system, the 
illuminating engineer has tried and discarded 
numerous schemes Perhaps the latest of these 

systems is the louverall ceiling. It has aroused 
considerable interest but is doomed to oblivion 
where good vision is a prerequisite since it inher 
ently contradicts the principles of best seeing 

The fallacy of the louverall ceiling may be 

summed up in two words—reflected glare. The 


louverall ceiling has a fine appearance when 


viewed from the doorway. Shadows are satistac 
tory and light is well distributed over the room 
But if one attempts to work in such a room for 
long periods, he soon finds that visual conditions 
are far from ideal Figs. l and: ow the reason 

The louverall 


the prevalent but mistaken idea that visual com- 


ceiling is the logical outeome of 


fort can be obtained only by keeping 
roundings dark and concentrati 
work. In accordance witl 
luminaires were provided 
final step these louvers were e 
eiling. Such a scheme doe 
direct glare but leaves th 
ith bare lamps 


» troublesome to 


The inferiority of the louverall ceiling is shown 
by actual tests on a room. It is found that the 
louverall lighting gives lower efficiency than 
a complete luminous ceiling. The principal 
trouble with the louverall ceiling is, however, 
that it produces a large amount of reflected 
glare and is thus entirely unsuited for rooms in 
which close visual work is to be done. 

In accordance with modern engineering prac- 
tice, quantities are expressed in the mks sys- 
tem. Conversion to English units can be made 
as follows, if desired: 


Pharosage (illumination), 1 lumen m 
1 


—— lumen ft? 
10.764 


Helios (brightness), 1 blondel 
1 


ft-lambert 
10.764 


thing but eo . » the person who must 


work eight hours a dav under the lighting 
That this is not a mere figment of the imagina 
tion is shown by the records of ophthalmologists 


neountered thousands of cases of eve 
oncerning fluorescent lighting. Some 
ultraviolet output of the 

however, that the 

violet nor is it elimi 


aused by specular reflec 


Figure 1. The principal objection to the louverall ceiling is reflected glare. This horrible example happens to have been 


made with incandescent lamps, but similar effects are obtained with fluorescent lamps 
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Figure 
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* lamps in 


the work and other objects 


normal field of view of the 


lustrate the relative advantages of 
is ceiling, an 


A small 


ling and the lumino 


cross bars 


nous ceiling 


ind the two 


The paper 


Experimental Procedure 


ie Visual 





The 


Photograph courtesy 
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louvers have no effect on reflected glare 
W. 8S. Mowry 


Figure 3 


Figure 


The sub-ceiling is designed to accept either lu 


minous panels or louver sections 


dropped into place 


Appearance of the luminous ceiling 


4 


Figure 6. A louver section. 
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Figure 7. Louvers in place—note the uneven shadows 


duced along the wall 


cent panels and under a louverall ceiling, egg 
erate louvers of white cardboard with two-inch 
cubical openings were placed in the ceiling grid 
Fig. 6 The appearance of the louvered ceiling 


is shown in Figs. 7 and 8 


Results 


Tests were made on the two installations with 
every thing identical except for the interchange of 
louvers and diffusing panels. Some of the data 


are given in Table II. These data show that the 


louverall ceiling is definitely less efficient than the 
luminous panels. The table shows also that the 
brightness (helios) ratios for the diffusing ceiling 
are in the neighborhood of 3:1 while with the 
louverall ceiling a brightness (helios) ratio of 65:1 
is obtaines Thus the luminous ceiling lighting is 
superior to the louverall cei ind lighting in’ both 
quantity and quality. Table IIL gives a comparison 
of experimental values of incident illumination 
pharosage) and brightness (helios) with values 
calculated by the interflection method.* The agree 
ment is excellent except for readings taken near 
the floor, where the large instrument cabinets and 


furniture undoubtedly affeet the results 


Figure 9. Appearance of the office before painting and 
relighting 


Figure 8. Placing the louvers in the sub-ceiling. 


The measurement of D,y is lower than the calcu- 
lated value both because of the effect of the fur- 
niture and because the light is so thoroughly dif- 
fuse. Before and after photographs of the room 


are shown in Figs. 9 and 10 
Reflected Glare 


Fig. 11 shows the appearance of a book on 
the desk when the complete luminous ceiling was 
used. Compare this with the photograph of the 
same book under the original lighting conditions 
in the office (Fig. 1 With ceiling lighting 
there is no possibility of reflected glare since the 
highest brightness (helios any where in the room 
is only about three times the brightness (helios 
of the work. With the louverall ceiling, on the 

ther hand, with its 65:1 brightness (helios) ra- 
tio, there is always potential reflected glare. The 


appearance of the book on the desk is shown in 


Fig. 12. Specular reflection is much less marked 


the concentrated incandescent source 

of Fig. 1 But the reduction in contrast be- 

tween the printed characters and their back 
ground would cause eyestrain 

Conditions under the louverall are also shown in 


Fig 183 (a) and (b). Specular reflection in the pa- 


Figure 10. The same office, repainted and with luminous 
ceiling lighting. 
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per and in the desk top are evident. Fig. 13 (b 


also indicates specular reflection. In this case, the 


effect of the louverall ceiling with reflectors was , ads 

reproduced by using black paper over part of the : 

eiling. The imaves the fluorescent lamps are : : 

evident 


ALUMNI MONTHLY 
e ‘ee. 
Table I—Munsell Specification of Colors Used in 
Refinished Room 


Figure 13. (a) Specular reflections due to louverall ceiling. 
(b) Images of all five rows of lamps as seen with louverall 
lighting. 


Table II cont'd 
Luminous 
Brightness (Helios) Ratios ceiling Louverall 
Hast 151 
He/ Hy 2 o€ 
4 


Table III-—-Comparison of Calculated and Measured Dis 
tribution of Light from Luminous Ceiling 
Calculated Measured Ratio 
8 . blondel ~~ 
Z las ] 
Figure 11. The luminous ceiling produces an entire absence : : 
of reflected glare. 


1 
1.10 
Summary 
Tests made on an experimental installation show 
he louverall ceiling is less efficient than a 
mplete luminous ceiling. The outstanding weak- 
j 


the louverall ceiling is, h rwerer, the pres 


reflected qlare. The maximum helios ratio 


iii 


with respect to the adaptation helios of the work 


\ 


is not 3:1 but 65:1 for the louverall ceiling. Thus, 


images of the lamps are formed in desk tops and 


TH 


other spec ular surfaces and there is a reduction 


Hy 


in contrast between the ink and the paper on 


ars 


which it is printed. Visual fatigue is the result. 
Thus the louverall ceiling is inherently fallacious 


means of lighting for seeing 


Bibliography 


Figure 12. Appearance of same book with louverall ceil 
ing. Ncte reduction in contrast in some parts of the page 
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Table II--The Brightness (Helios) Distribution and Inci 
dent Illumination (Pharosage) with Luminous ceiling and 
with Louvers 


Luminous 
Quantity ceiling Louverall 
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Practical Schoolroom Brightness Hatios 


HE latest concepts of brightness control in 
schoolrooms have attracted the attention of 
educators, architects, and illuminating en- 
gineers. This interest has been increased by the 
recommendations in the 1948 publication of the 
American Standard Practice for School Lighting. 
The practicability of these recommendations for 
brightness ratios and reflectances will be con 
firmed by experience The results of a recent in- 
vestigation are particularly timely as they dem 
onstrate that the recommendations for artificial 
lighting can be met through the use of materials 
readily available 
In April 1948, a room in a Mansfield, Ohio, 
school’ was remodeled through the installation of 
new luminaires, new desks with natural wood fin 
ish, and through the repainting of all interior 
surfaces. Between the time of installation and late 
November when the survey was made, the room 
had minimum maintenance. The lighting equip 
ment had not been cleaned, the diffusers on the 
windows had not been dusted, and the paint had 
not been touched up. One fluorescent lamp had 
been replaced. The only depreciation noted was 
three small particles showing as dark spots on the 
plastic luminaires and several heel marks on the 
lower wall 
The survey was taken November 26, 1948, from 
2:30 to 4:30 in the afternoon. The daylight com- 
ponent was comparatively small during the time 
that the measurements were taken, as the after- 
noon was dark and cloudy with some rain. The 
windows were not provided with shades sinee the 
daylight diffusers were designed to reduce sky 
brightness 
Brightness measurements were taken by use of 
a Luckiesh-Taylor Brightness Meter. The observer 
was seated In a rear corner of the room nearest 
the windows. The brightness readings superim 
posed on the photograph represent, therefore, the 
brightness pattern in footlamberts as seen from 
the particular position on a dark day in late No 
vember. On the basis of these readings, the com 


parison of the brightness ratios to the recommen- 
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dations for limits of brightness ratios given in 
the 1948 American Standard Practice for School 
Lighting (Table I) give values well within the 
required limits 

The lighting level is well above the required 
minimum of 30 footeandles, the lowest value re- 
being on the desk top in 
from the 


eorded (38 footeandles 


the rear corner of the room farthest 
windows 


Table II 


Baumgartner Reflectometer agree closely with the 


The reflectances obtained by use ofa 


recommendations. The few cases where the reflec 
tances are above the re« ommended range seem de 
sirable in regard to brightness ratios 

The room is of standard size, 30 x 22 x 12 feet 
The luminaires are of the luminous indirect type 
with plastic reflectors, each unit equipped with 
two 40-watt 3500° white fluorescent lamps. The 
24 units are mounted in four continuous rows 


The qualities of visual comfort which the room 


possesses are indicated by the various brightness 


ratios. The natural finish wood desk top with re 
flectances averaging 42 per cent gives a very low 
brightness ratio when the visual task involves 
white paper with average reflectances of 60 per 
cent to 70 per cent. Visitors comment favorably 
on the slight variation in brightness between the 


luminaires and the surfaces adjacent to them 


Figure 1. Room 101, John Simpson Junior High School, 
Mansfield, Ohio. Figures represent brightness values in 
footlamberts 
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Table I—Brightness Ratios* 


Recommended Observed 
limit** 


a. Between the entral visual field 
(the seeing task) and immediately ad 
jacent surfaces, such as between task 
and desk top, with the task the brighter 
nce (white paper and desk top) 
een the entral visual field 
i the more remote darker sur 
the “surrounding visual field 
WINDOW WALL us between task and floor 
to floor) see 1 to 1/10 


Between the entral visu 





MATTE task) and the more re te 





‘s 
poate. vin Lois ourfe es n the surrounding visual 
field such as between task and ceiling 

white paper and ceiling) 1 to 2.8 


max) 








LITE SITE CHALK BOARD d. Betweer sminaires or windows and 

surfaces adjacent to them in the visual 

fields 20 to 1 8.4 to 1 
(max) 

*Roo 101. Job Junio gh hool, Mansfield, Ohio 
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= . Table II—Refiection Factors* 
L Lae BA L Recommended 
limit** Observed 
PASTEL YELLOW to 5% Aboveaa%*** 
to 70% 62 to 70% 
to 40% 48% 
to 609% 














67% 
24% **** 











© 
ards 5 to 20% 
° 
v 











f. Desk Tops to 5 42% average 
BLUE-GREEN 77 g. Floor 5 to 30% 22% 
fa ihntintntnd . 1 d mpson Juni gh School, Mansfield, Ohio 
FRONT WALL merican Stancar tice § hool Lighting 
*The r alt read accurately in the positions 
t all values were above 85% 
ards 




















This is confirmed by the brightness readings which 
give a maximum ratio of 3.4 to 1, where up to 20 
to 1 is allowable. Even the floor is sufficiently 
bright to fall within the 1 to 1/10 limit, although 
much of the light that would otherwise fall on the 











floor is blocked by desks and chairs 

Other brightness ratio recommendations have 
been given by the National Council on School- 
house Construction in their “Guide for Planning 
School Plants (Tentative),” published in 1946. 
The room used in this study also fulfills their 





standards for artificial lighting with the excep- 
tion of the floor which has a lower reflection fae- 
tor than they require 

It is unfortunate that the measurement of 
brightness values requires experience in visual 
photometry and a comparatively expensive bright- 
ness meter, as this limits such investigations to 
those who have both the instrument and the spe- 
ial skill. As the results of these investigations 


are published and the brightness ratios computed, 





ur knowledge of what brightness ratios are prac- 
tical and advisable will be broadened 

The agreement of the brightness conditions in 
this room with the concepts of brightness control 
as expressed by the published standards is very 
T satisfactory. It is especially encouraging that the 





5 result was obtained with materials and equipment 





Figure 2. Top, wall elevations; bottom, lighting layout. that are commercially available 
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Designing Portable Lamps 
for Lighting Effectiveness—Part II 


test meas 
f lamp built 


ffuse reflecto 


opaque and 
from magazines; equipment 
nation performance ; the des 
The entire paper was presente 
onal Technical Conference 


{ 
Enainecring Society, held oston, Mass., Sep 


uminating 


tember /, EDITOR 


HE Society's recommendations* suggest that 
there are at least three positions in a room at 
which one may view a portable lamp in use 
are important in assuring overall visual com 
As we study the uses of portables more closely, 
we find certain general conditions that should be 


considered, and after that, special conditions must 


be added due to certain lamps that are needed for 
ialized uses such as studying and makeup 


more spe 


at mirrors 


First, the simy for appraising general 


r 


FEET 


Figure 16. Illustrating three visual-comfort point posi- 
tions and parts of a typical given standard light source 
that may be seen at each 
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By EUGENE W. COMMERY 


purpose lamps is illustrated in Fig. 16. The light 
source is shown as a sphere for diagrammatic sim- 
plicity. A surrounding shade and the source may 


occupy any position up or down the vertical line 


upon which it is drawn, If it is one of the typical 
100-200-300-watt three-light floor 
edge of the shade would be anywhere from 58 to 62 
If it is a 21-inch table lamp 
shade top would be at 46 


lamps, the top 


inches above the floor 

m a 25-inch table, the 
inches. Actually, any type of symmetrical shade or 
bowl may be considered, from a flat, shallow, closed 
top type to a luminous bow! indirect floor torchere 
In the event a floor or desk lamp using a tubular 
light source is to be appraised, the axis of the tube 
would be placed on the same vertical line. Its 
height 
application and it would face out to the three eve 
A, B, and C 


we are now calling visual comfort points, were se- 


would be in accordance with its designed 


positions, These eve positions, which 
lected for good practical reasons, Others could have 

We should consider these particular 
thev are 


been selected 
positions as being quite realistic since 
neither too demanding of the portable lamp’s per- 
formance nor are they too lax 

The A position is used to effect some control over 
the glaring effects that one experiences when stand- 
ing near and looking down into a lamp. The nearer 
the lamp this position is located, the more difficult 


the shielding of the bulb or tube becomes. Shield 


Piet 





Figure 17. The strict adherence to the rule of placing 

the bottom of the socket even with the shade bottom 

interferes with the lighting performance of 
many lamps. 


seriously 


Designing Portable Lamps—Commery 175 





The conventional harp construction (A) places 
The socket sunk in 


Figure 18 
the lamp bulb too high in the shade 
the base (B), the base-up harp (C), or the socket cover 
harp (D) all offer practical means to better lighting per 


formance 


ect higher 
a point too 
very tallest 

en will be so great 
lequate upward light ex 


by making most lamps 


stvle trends must 
ing distributions 
an produce high 
themselves create 


standing eve height that 


the tallest ten per cent 


f the lamp is a 
areas of inside 
visible from this 
le rable nun bers 

ntrolling 
a given design 


vavs supply values 


Direct- Viewing Visual-Comfort Control 
Value* 


TABLE Iv 


Light 
Source 
Projected 
Area** 
at 45 
(sq. in.) 


Limiting Measure- 
ment—FPootcandles 
Visual Comfort 
Points 
Portable Lamp Type A B c D 


able Lamps Commery 


act as a guide and afford a good control for pro- 


grams using performance’ specifications built 
around specific basic design models 

Visual comfort eye position B is intended to ap- 
praise the brightness of the shade as seen from a 
seated eye position. It may also take into view 
some of the inner reflecting surface near the bot- 
Through a proper selection of a 
light 


All but the shortest ten per 


tom of the shade 
must be shielded 


ontrol value the source 
down to this point 
cent of women seated on a 16-inch chair and facing 
the lamp were considered in selecting the point 
Point C not only views the inner surface of the 
bottom of the shade but may also include some of 
the light source. Its position drops down and away 
from the lamp more than B. Its value permits 
some of the source to be visible if it is moderate in 
brightness. Point C provides some factor of safety 
for short people in low chairs and for children. Ta- 
ble IV presents the control values for each of the 
points, A, B and C, 
the various C.L.M 


the illumination measurement made (JD) for the 


now being used in certifying 
lamps. The table also includes 
determination of the average light source bright- 


ness. The minimum projected area of the light 
source as viewed along this 45-degree line is also 


included 


brightness sl} 


uniformity of light source 


f the design 


Reasonable 
ild be a part Average 
brightness is a satisfactory criterion since a selected 
small area of higher than average brightness does 
not condemn the quality of the lighting result 

A given lamp to be tested is placed in a black 
The room can be small as the distances from 


rool 
the lamp to the various visual comfort points are 
short. Any form of illumination meter may be used 
The illumination is measured normal to the lamp at 
each point, When the illumination at the A point is 
measured, the side of the shade is covered with any 
suitable black material. The PD point is measured 
with the lamp shade removed 

The general conditions surrounding the question 
of direct-viewing visual-comfort need more study, 
to shade brightness and 
The opaque 
shade in itself presents a special problem. The 


especially as they apply 


the inside lower edge of the shade 


sudden jump in brightness between the outer and 
inner surfaces of the opaque shade introduces un- 
If the lamp is for low 
wattage decorative use, this brightness ratio is not 


lesirable brightness ratios 
serious, but placed on a student’s desk within a 


few inches of the eves, it is very annoying 


The « 


the eves of the 


nditions of use of lamps on desks bring 
user much eloser to the shade than 
is illustrated in Fig. 16. This suggests a more care 


fully composed set of direct viewing visual com 
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The A 


can remain the same and for lamps using up to 150 


fort points for studying at desks position 
watts or approximately 2500 lumens the control 
footcandle The B 
must be limited to approximately 1.5 footcandles 
of the inside of the light 
at the B Since 


desirable 


value at A would be 6 value 


and no part shade or 


source should be visible point 


opaque shades are not entirely when 


placed near walls that are in the immediate field 


of view when seated at desks, some shade lumi- 


nosity should be required.* The opaque shade cre- 
ates shadows on adjacent walls between the bright 
wall patterns formed by light escaping from either 
the bottom or the top of the shade, or both. In so 
doing, it means the wall brightness patterns below 
harsh 


When this 


of one work 


above shades are since 
no light fill 


pattern is directly in front of the eves 


and unnecessarily 


there is between the two 
ing at a desk, it may be distinctly unpleasant and 
The 


contrasty 


translucent low-brightness shade 
for 
that reason should be always employed where the 
the For 


general work in rooms having numbers of lamps, 


undesirable 


prevents these wall patterns, and 


lamp is intimately associated with user 


the opaque shade is not as undesirable if carefully 


The 


kept as iow as possible and away 


used lower edges of their shades should be 


from walls at 
least a reasonable distance 

Before leaving this part of the 
should turn back to Fig. 4 


dressing table lamp are special-purpose lamps 


subje t we 
the dresser and 
All 


rendered 


since 


lamps discussed up te this point have 


their services primarily through the light escaping 
ym of the shade or through the 


from the bott top 


Nothing has been said about light through the shade 
t or discomfort 


bright 


except for the direct viewing comfor 


will from shades that too 


16 and Table IV 


Shades have been truly 


that arise 


are 
hig or shades that are opaque 
used to conceal and subdue 
the light source 

The dresser and dressing table lamps differ from 
all the We must get all light 


through the shade 


others 


pe ssible 


since our problem is that of sup 


plying light to the two sides of the face. In sup 
plying 20 or more footcandles on the two vertical 
planes of the face, it must be done largely by direct 
light 


direct light in the direction of the eves to accom 


from the source. In other words. we must 


plish the end 


as large a shade 


the seale of 


The problem of design ealls for 


as may be used in conjunction with 


well designed, widely used dressers and dressing 


tables. Shades having greater depth than width 
have the advantage of supplying light up and down 
the face. The 
accommodated is also better served 


variation in heights of women to be 


From models 
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of shades made, of average white rayon covers and 


liners (stretched, not pleated), it was found that 


shades having a minimum projected area of ap- 
proximately 50 square inches at an average bright 
ness of 500 footlamberts are required. One inter- 
pretation of this shade size has a bottom diameter 
of 9.5 inches, top diameter of 7 inches and a 7-inch 


depth 
shade size is not too difficult to sty le. On the shorter 


For the taller bases used on dressers, this 


bases for dressing tables the size is near the limit 
for bulk. The brightness required is over twice 
that allowed for general-purpose lamps in living 
that now being sug 


rooms and nearly six times 


gested for study rooms 
The 


shades 


actual sensation of discomfort from these 


when being used for close examination of 
the face up in the viewing position at the mirror is 
not excessive. The actual sustained periods of use 
are not comparable with those often associated with 
reading and studying, hence the element of time is 
much less in producing discomfort. The relatively 


high 


to provide some means of lowering this brightness 


brightness of these shades makes it necessary 


when not in use for actual facial examination. In 


Figure 19. Such factors of design as high lamp-in-the 

shade positioning, shades that are too small, and portables 

that are too low, alone or in combination with each other, 

account for light on one part of the page and shadow on 
the rest. 
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an be made to fall in line with the 
other lamps in the home. In the sick room, for ex- 
ample, these shades operated at their full bright- 


this way they 


ness-level would prove to be undesirable if they 


were viewed more than casually. Values of bright- 


of not more than half value have been found 
The three-light 


1).70-100-watt 


ness 


to be quite acceptable incandes- 


cent filament lamp operated at 
watts, provides the 


illu- 


respectively, 


control of 


100 watts and 


unit ith the necessary 


mination and shade brightness 


Visual Comfort From Surroundings 


xperienced when work- 


a lan p may not be pre- 


though all 


et forth have been 


ainty even 


lamp used alone can- 
‘y ceiling, wall and 
oms in which it may 

sion, ineluding ceil 

of the interior 

Furthermore, ex 

rle lamp in a room 

visual surroundings 

se following, the 

was alwavs determined in 

It has a white ceiling, reflectance 
rood walls, re anee 50 per cent; 
It is 12 

6 inches higl 

idard and from it 

one time to an 

m results ot 

reasonably in 

“ul in good 


tnesses near 


Figure 20. The shallow larger diameter drum type shade 
und circular fluorescent lamps provide the designer with 
and forms that may become extremely effective 
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and above lamps are typical of those that would re- 
sult in average rooms. The generally distributed 
light often measured on a horizontal plane in the 
center of this test room and the brightnesses on 
the most removed wall from the portable are some- 
what high in comparison with darker rooms or with 
It is not too high in 
key, however, for comfortable living It represents 
difficult to light. 
if creating an enclosure 


rooms several times its size 


an interior that is not unduly 
Its chief function is that 
that is easily reproduced and from which realistic 
obtained 


appraisals of performance can be even 


though they may not be absolute. The effects we 
are seeking to evaluate are not sufficiently rigid or 
absolute in themselves to warrant excessive expen- 
diture for such a test enclosure 

lamp will create ceiling, 


Just how well a single 


wall and floor brightness can be observed in the 
of special interest is the brightness of 


The floor 


test room 
the wall opposite the user of the lamp 
also takes on interest. These two areas usually 
frame the surface that we are aiming to light; t.e., 
thev are either adjacent to the reading test plane or 
they surround it in part or in whole. As we raise 
the head 


for diversion or visual 
In every field of lighting, the de- 


from concentration to a higher position 


relaxation, these areas are 


always at hand 


sirabilitv of minimizing brightness differences be- 


tween local areas of immediate attention and the 


surroundings has long been reeognized. In the 


home greater latitudes have always been sought for 


values of light and shade because it is home 
other hand, the physical conditions that pro- 
well-lighted 


surroundings in 


On the 

discomfort between a 
and poorly lighted 
ol room will also provoke visual dis- 


rt in a living room. We 


on the test plane alone 


~annot base our lamp 
ign upon illumination 


design must also supply general room lighting 


rall visual 
ev of 
eritieal tasks 
to establish 
he visual 
rood seeing 
ior ex 
substan- 
brightness of 
25 footeandles 
value 
The 


wteandles. is multi- 


this 


footlamberts 


if 75 per cent to determine 
exclusive of the 


in footlamberts 


‘t brightness previo islv discussed. To 
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the brightness-ratio condition, the wall and 
floor back of the book held in the lap or on top of 
a table 
third of 


Since the wall has a reflectance of 50 per cent, it is 


meet 
would have to have a brightness of one- 


19 footlamberts or about 6 footlamberts 


going to require about 12 footcandles on the wall 


The floor does not reflect nearly as well, so it would 


require 30 footcandles. This latter value is of 


‘ourse 


greater than that called for upon the book 


itself merely serves to illustrate 


difficulties of 


portable lamp in a room in which we 


This analysis 


some of the unusual lighting inte 


riors with one 


may hold a magazine or a book in the lap with the 


floor as a background. Few lighting problems in 
other fields of human activity use the 
At this 


of the effects sought 


floor as a part 


of the visual background stage of the 


lighting art and in recognition 


and long cherished in the home, we may not pro 


our lighting endeavor to such high amounts 
light 


surroundings 


of generally distributed to attain full visual 


comfort Furthermore, the 


amount of prolonged visual work done in the living 
rooms of our homes is not the same as in school or 
industry, so we may for a lower 


properly strive 


value of general lighting with respect to the lo 
ealized lighting from each lamp 
A brightness-ratio between the visual task and 
the surroundings that is practically attainable and 
would mark a real step forward in design and light 
10 to 1.7 A 
in the test room would have to supply 
the 
nine to the floor when it supplied 25 
wiles for 


plied later 


number of tvpes of lamps, we may 


ing practice would aim not to exceed 


footeandles to wall opposite the 


reading. In the data that are sup- 
wing the performance results of a 
learn how well 
the 10-to-1 
From these data 


1 


various with 


I 


designs of lamps comply 
rightness-ratio recommendation 


the necessity of using a number of lamps 


a larger room to achieve this comfort 


V—Illumination Required to Attain Brightness 


io, 10 to 1 (Standard Test Room Conditions) 


Test Plane On Wall On Ploor 


af 


exacting visu% associated 


desks rightness 


tables and 
n the field of view. Through the simple 
having th 


face t) 


2, only the brightness of the work, of 


e student ie wall, as 
the desk top and of the wall immediately in front 


needs to be considered. Brightness-ratios not ex 
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ceeding 3 to 1 for home study may be considered 


good. The ratios of upward light from well-propor- 
tioned table lamps which incorporate 150 watts or 
a 2600-lumen light source will meet this require- 
ment and the 40 footeandles recommended for home 


study desks 


Design Combinations 


If any one element could be singled out as the 
rreatest deterrent to functional-design progress, it 
would undoubtedly be the slavish adherence to the 
socket position so widely used in lamps today. The 
unwritten law that says that the socket must not 
the bottom the 
illumination effectiveness in no 
Fig. 17 


this 


show below line of shade has re- 


lueed 


in millions of lamps 


the small 


way is intended to 


show the strict adherence to idea no matter 


what shape or value the lamp may have. The idea 
of positioning the lamp bulb base down raises the 
light source too high in the shade if the socket must 
be kept above the shade line. Corrective measures 
have been suggested for vears. Sinking the socket 
in the base introduces some limitations on the de 
sign of bases. Arranging the socket in the top of 
the shade so as to operate the lamp bulb with its 
base up and the filament position as low as condi- 
tions permit does not limit base design, It costs 
more than the widely-used very low-cost harp con- 
struction. If, however, we review the cost of light 
the user can never get, due to the high positioning 
of the filament 


the 


extra cost of a harp which 


TABLE VI—Illumination on Reading Test Plane 
Four table lamps using bare, inside-frosted lamps 
(Fig. 1. test positions with lamp on right side) 


Pootcandles 
Positions on test plane 


a 
nt 
foot- 


Shade brightness, 100 


est possible 


n position 
Fig. 18) 

horizontal 
50 ft-e 
ft 
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bulb base up is easily justified. The 

nance standards for the tremen- 
lamps using the conventional harp 
1 allows this unnecessary waste of light 


19 illustrates a lg ng effect too often asso 


ordinary harp construction. Fig. 18 


ciated with 
is constructions used to hold the 
Designed socket 


lower the 


presents the vari 
shade and position the lamp bulb 
eovers, such as PD in this illustration, 
socket substantially. It should be given serious con 
sideration by designers because it is simple, 
straightforward, and often has high styling effec 
much of 


Skillfully applied, it can reduce 


wasted ar lo away with 


wv lighting distribution across 


different lamp and socket 
i pon delivered to the 14 
inch wide and 12-inch high test plane are presented 
in Table VI. F 

were tested whe 

combination. Lamps B and € provide 


ition 


our different lamp bulb positions 
n using the same shade and lamp 
nearly the 
same values throughout, and in doing so indicate 
the light source center reached 
} 


Ss above the shade 


a point 
little was 
Lamp D 


or perf rmance at all 


bottom, 
lowering the lamp farther 
-haracteristic } 
typical lamp design with the socket 
with the bottom of the shade, Figs 
plane is divided into 
itness read 

illumina 

ese brightness 
following do not re 
surements Instead 
‘ondition reported by 

hose squares on the test plate 


} 


Various combinations of incandescent and 
suggested for future design and 
development 


Figure 21. 


fluorescent lamps are 





[—- 
a 


‘CH 


\ din 


f 


> 








* 


“ 
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TABLE VII-—Illumination on Reading Test Piane 
Three table lamps using small open reflector bowls 
(Pig. 1, test positions with lamp on right side) 


Pootcandles 
Positions on test plane B 


botton 
white glass 


16 


bottom 


The 42-point average in this and other tables is 
obtained from measurements made in the center of 
each of the 42 two-inch squares into which the test 
plane is divided 

The first measured appraisals of the performance 
of floor and table lamps were made on a plane 30 
inches above the floor. This was convenient since it 
closely approximates desk heights. From the mea 
surements so made it was nearly impossible to de- 
rive the values that would obtain when a lamp was 
used in other ways than at a desk. The present 
methods in use and those now being recommended 
related to the 


various lamp types, Figs 


functional uses of the 
1, 2, 3 and 4. The illu 
mination values supplied on a 30-inch high work 


are closely 


plane for lamp D may be noted near the bottom of 
Table VI. It is difficult to relate them to the value 
for lamp D as listed in the table 

Following the more general use of diffusing bowls 
and reflectors, designers seem to feel that all lamps 
The 
mmonest error of design is that of placing the 
This is of 
ourse the error of poor design summarized In Ta 
ble VI. Adding the diffusing bowl does help to 
smooth out the illumination irregularities. The cut 


off, such as we may so often note going across the 


must have some form of inner diffusing device 


liffusing bowl too high in the shade 


page one place or another, is blurred and therefore 
becomes less offensive. Still there are more advan- 
tages to be gained beyond that of blurring cut-off 
lines 
Lamp A in Table VII is about as small as a rea 
The small diffuser in 
Note the low value of 


sonably effective lamp can be 
it is too high 
the whole top of the test plane as well as many of 


in the shade 


the remaining points. Lowering the bowl 31% inches 
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TABLE VIII—Illumination on Reading Test Plane 
Large three-light floor lamp 
(Floor lamp test positions, Fig. 1, lamp on right side) 


Footcandles 


Positions on test plane 
Upper left orner 
Top center 

Upper right corner 
Right or center near edgé 
Lower right corner 
Bottom center 
Lower left corner 

Left of center (near edge 
Center 


Average of 42 poin 


A-——Large floor lamp 61-in. high; shade, 18 ttom dia., 14% 
in. top diameter, 1 n. deep, white rayon inside, light natural 


shantung outside; lamp bulb, 100-2 watts. High-transmission 
diffusing bowl, 10-in. dia 
of total. Eleven footcandles on horizontal plane in room center 


Second specimen of similar glass delivered 28 footcandles average 


blown glass Indirect umination 28% 


Pressed glass waffle v Pe Ir 


Fifteen foote ¢ ' orizonta 


B—Same floor lamp as 4 
direct illiumination € of otal 
plane at room center Second specimen of sim Z delivered 1¢ 


footcandles average 


‘ Same floor lamp as A. Blown glass bo ’ ameter, very 


light density glass 


A-o and B-o are lamps A and B, respectivel to which mediurn 
density glass covers having an op« 
have been added, the intent being to d 


rease downward light 


ning inches in the center 


pward light and in 


(lamp B) provides very substantial improvement 
If the bowl is to be left in the top of the shade, the 
overall height of the lamp must be increased to as 
much as 27 inches if it is to compare favorably with 
the 23-inch lamp with a bowl placed low in the 
shade. Comparisons of lamps B and C illustrate 
this point 

The density of glass supplied for diffusing bowls 
has long concerned those intimately associated with 


the wide range of results that are found between 
individual lamps that are identical except for the 
diffusing glass. Table VIII was developed around 
a series of tests made with a well constructed and 
properly designed three-light floor lamp to show the 
effects of diffusing glass that may now be found in 
homes. Some of it is original and some has been 
bought to replace broken glass 

The original, or at least early, models of lamps 
made according to the now discontinued I.E.S. spe 
cifications used blown glass, and the resulting illu 
afforded 
these present tests they appear to have supplied an 


A in Table VIII 
Other specimens went as low as 30 footcandles 


mination very great satisfaction, From 


average of 35 footeandles—lamp 
After a number of years had elapsed, the most fre 
quently supplied glass, such as lamp B contained, 
had increased in density to such an extent that the 
test plane illumination fell to 28 footeandles from 
35, or a decrease of 20 per cent. Other specimens 
of this same type of glass show decreases up to 45 
per cent. In view of the economies presented in the 


MARCH 1949 


first part of this paper, it would seem as though the 
light output of a 100-200-300-watt lamp should sup- 
ply a minimum of 30 footcandles. The restoration of 
lighting glassware with a more favorable transmis- 
sion of light would appear to be extremely de- 
sirable. A few observations on the proportions of 
direct and indirect light from a variety of three- 
light floor lamps can be helpful in appraising some 
of the relationship between glass transmission and 
factors of performance. The values in Table IX 
are somewhat lower than those in Table VIII due 
to the size of the room in which the measurements 
were made 

The expedient of redirecting light that formerly 
escaped from the top of the bowl through the use of 
The effects 
Table 
A it inereased the illu- 


top diffusing disks has been suggested 
of adding such a disk may be examined in 
Vill 
mination by eight per cent and lamp B by 14 per 


In the cases of lamp 
cent. In view of the losses one may expect through 
the use of this arrangement, the desirability of 
using glass diffusers having good transmission is to 
When the disk was added to lamp B, 
the illumination on a horizontal plane in the center 


be preferred 


of the room was reduced from 15 to 11 footeandles. 
The light passing upward through the hole in the 
disk also introduces a brightness pattern on the 
ceiling that is sharp 

Over a period of years the indirect torchere has 
enjoyed a position of favor with considerable num- 
Today 


sale of the luminous bowl types 


bers of people there is a very substantial 
Their effectiveness 
in producing illumination is indicated through tests 
of one lamp placed in three positions; (a) regular 
floor lamp position, Fig. 1, with the shaft of the 
lamp 17 inches from the wall, (b) same as (a) ex- 


cept moved along the wall one foot, (c) same as 


a) except moved along the wall two feet. Details 
of the separate illumination values over the test 
plate are omitted since the deviations from the 
center test-plane value are only about 15 per cent. 
Using a 100-200-300 watt lamp in the regular floor 
the average test plane illumina- 
At position (b) the value 
it is 12 foot- 
At the same time the illumination on a 


lamp position (a 
tion was 19 footcandles 
is 16 footeandles and at position (e¢ 
candles 
horizontal plane 30 inches high in the center of the 
room is nearly 10 footeandles. The brightness on 
the wall opposite the lamp was 4.5 footlamberts. 
The 16-inch shallow bowl of medium light ivory 
glass used on this torchere absorbs a substantial 
part of the light; hence these values may all be 
considered minimum. Compare 10 footeandles in 
the center of the room with the same value from 
the three-light floor lamp having the good glass 
diffuser, lamp A in Table VIIT. 
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TABLE IX—Relationship of Illumination and Glass 
Density 
Three Glass Diffusers 


having been de- 


With an 
veloped for the 
Tables VIII 


made on a horizontal 


ported upon in 


IX 1 ‘ m measurements 


and 
the newer 


plane are fully in 


Illumination Performance on a Horizontal 
Plane (Thirty inches high) 


TABLE X 


Distance from vertical axis of lamp 


1 ft. Lig ft. 2 ft. 3 ft. 4 tt. 


FPootcandles 


Illumination on Reading Test Plane 
Floor and Table Lamps 
lamp on right 


TABLE XI 

Certified Lamp Makers 

(Floor and table lamp test positions, Fig. 1, 
side) 


Footcindles 


Positions on test plane A B c D E 


Commery 


dia., 15-in. top dia., 1l-in. deep; top of shade 57%-in. above floor; 
model B glass, see right hand of Fig Indirect ilumination on 
6 footcandiles. Opposite wall brightness, 1.5 footlamberts 
except model has 32-watt cir 


plane, 5.4 


t plane 
p swing-arm same as ¢ 
ent added Indi:ert Ulumination on test 
Opposite wall t t 2.8 footiamberts 

dge lamp, 50 ) t p 0 eflector 57-in, high 
» shade white lir gr. 13-in yttom F in. top dia., 8-in 


undies. Opposite 


7%-in 

top dia., 1l-in 
average 41 foot 
plane, 4.6 foot 


reflector 2 


Tables XI, XII, and XIII supply details of illu- 
mination performance from lamps of the most mod- 
ern design and lamps using the newest of light 
studies of a considerable 
‘an be made direetly 


sources. Comparative 


number of types of lamps 
standard conditions of test were employed 
throughout. A careful study of these and the pre 


ceding tables will surely justify the contention that 


since 


lamps can be designed to perform, and their per- 


formance can be analyzed. Generalities should step 


aside once the facts are found. There can be no 
question about the future possibilities of portable 
lamp performance qualities. The data and analyses 
offered in this study, it is hoped, will aid in serving 
all those who design, manufacture, buy, sell. and 
most important, those who use lamps in their homes 


for beauty and function 


TABLE XII—Illumination on Reading Test Plane 
Floor and table lamps equipped with 150-watt, white 
indirect-lite lamp, R-40 bulb 


(Test positions, Fig. 1, lamp on right side) 


Pootcandles 
Positions on test plane B c 


1 
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TABLE XIII—Illumination on Reading Test Plane things we know. But they are the things we know because 
Floor and table lamps with circline fluorescent tubes we have talked about them in smaller groups such as the 
(Fig. 1 test positions, lamp on right side) Certified Lamp Makers Advisory Board or at various inti 
mate meetings and discussions. However, here, Mr. Commery 
Pootcandles has put them down on paper so that these ideas may be 
Position of test plane understood not by just a few of us, but now any interested 
person in the home lighting field can understand what is 
poet bows cornce ‘ , ae : : being done, what remains to be done and what can be done 
a n making, selling and using better portable lamps in the 
home 
In my official capacity I am particularly pleased with Mr. 
Commery’s paper. Here is embodied the thinking, the 
achievement and the hopes of the Certified Lamp Makers 
program 
The growing up of the lamp manufacturer is being evi 


deneed by the new Certified Lamps now being produced and 
A—Large modern table lamp with white fibre glass drum shade 5-in ” 
deep, 18-in. dia losed top. One 2-watt circlir fluorescent tube 


Opposite wall brightness 1.1 footlamberts. See Fig. 20 


sold. The reason for this ‘‘higher education’’ is not because 
the average manufacturer or designer of portable lamps has 

bee é 
B ame as A except lamp has one 32-watt circline and one 22 acces : 
watt ine lamp in same plane. Bottom edges of tubes 1%-in and its experts in the home lighting field has been brought 


above bottom edge f shade Opposite wall brightness, 1.9 foot down or should I say up to a level which the average 


smarter, but because the work done by the Society 


manufacturer and designer can now understand, 

B moved back and into floor a . 
One clear example of this progress is shown in Mr. Com 
high wit , d one 22-watt circline mery’s comment in the chapter Design Combinations where 

e surrounding one we 1ite indirect-lite lamy 5 
k shade, 18-in. better r oO} and 10-ir 
wall brightness, 2 0 llumination on if portable lamp design, more specifically in regard to table 

n. high in « roor andles See 


is pointed out what has been perhaps the outstanding evil 


lamps. In this particular phase of the subject, Mr. Commery 


gives a beautifully lucid picture as well as a most emphatic 

ne fluorescent > . 

‘ “9 . ‘ one of what’s wrong with putting sockets where they should 
of shade ’ 

b The Certified Lamp Makers program leads the way in 


eliminating deterrent element in functional and design 





progress 
sense op 

rhe old program 

lamp, which we 


fior ] y ’ 7 + > 
motiona pa of the 


amp Makers h thus far 


l r y , or he 
jer we are 
Lamp 
study 

the right 
y), and 


added to the Certified Lamp Makers’ 

it that these are new 

1 I think the Society is in 

ese lamps and I 

Lamp Makers will respond to the chal 

have with the other types, and will produce 
er seen along these lines 

mtribution presented here 

ery’s work and his ex 

iipment. This work has 

anufacturer and designer of 

some reasonably simple ideas 

ly small equipments that 

DISCUSSION design and the building of 

Mr. Commery has helped ere 

oteandle values, glare re 

ind other basic fundamentals of 

f portable lamps, 

» education’’ has resulted 

and n the iprovemé po e lamp construction and de 


many 
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discon 


allowed 


that 
has resigned from the 
Finanes Action 

Marshall Waterman 


ainder of this 


urther reported 


was 


fiscal 


iwe President of 


presented 
I 


peti 


He indicated 
groups meet 
it pro 
elected, and 
idence of per 


blishment 


d. Some of those 


resented for approval 


f Daylighting 


ussion 
nvolved in 


1 mo 
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wie and app 


ire ( 


rvel to se Unique Fluorescent Highway 
| Lighting in New England 


nethod of illuminating with much greater safety than at 
and highways, eonstituting a present 
said Mr. Biggs, 


“The system,” 
the diffuse light 


“takes advantage of 
emitted by fluorescent lamps and the 
illumination 


rked departure from conventional 


ma ] 
r ind eliminating the 


vh ing svstems 


opinion before v 
headlights is be 


ing tested 
high level of vertical 
eross-lighting. It is be- 


illumination 


ania engineers in an exper! 
produced by 


t Salem, Mass 
that this vertical 


installation at 
is being conduc 500 lieved 

was now re I tion of the Kernwood Bridge, makes such a lighting 
tweent Salem and Beverly Pre or driving than conventional systems 

e of direct object brightness 


vy-mounting heights make pos 


ted on a 
system sater 


Couneil ap 
included a forn iminary results indicate that excel becaus 
Engineering t sibilitv is atta when con Also. lov 
a guide fo tinuo iow ght fluorescent sible bridge design 
used of lamp posts wh 


without the use 
h many are hiteets 
t from the beauty of the 


feel detrac 


imental lighting of 
being conducted 


fluorescent lamps 
nia s expel 


“ul Bridge 
ion with Essex County 
em Electrie 
r extensive 
determining 


re lation 


1948 Index to be Mailed 
Early April 

The subject anc 
the 1948 volume 


GINEERING 


owever, 
bership 


be received 


Massachusetts Considers e , 
Engineering Registration SRE ecige Nig = Saget. ; ; 
rineipa rhiw eeord r to he | ! wing printed in 
. ne . t sat m and ze of the 1948 

the 1948 


NEW TYPE HIGHWAY LIGHTING TESTED —A row of eight-foot slimline flu 
orescent lamps mounted five feet above the roadway on a fence rail along one side 
of the bridge comprises a new type of highway lighting being tested on the Kern- 

The light is thrown across the 32 
foot road to illuminate the sidewalk and curbing and produces sufficient illumina 
tion to enable motorists to drive through the area without the use of headlights. 


wood Bridge between Salem and Beverly, Mass 
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LIGHTING CALENDAR 


Society Events 


March 8, 1949-—M« 


Reg 
April 
i 
April 
April 


May 12, 


May 
June 


June 


23-24, 


6-7, 


8 


10 


28 


1949 


‘ 


12, 1949 


i 


1949 
il 
1949 


r 


May 12-13, 1949 


1949 


1949— Me 


March 3-4, 1949S 


Ne 


March 10-11, 1949—1 


Ha 


Industry Events 
March 


Marc 


n 


. 


ll, 1949 


rs 


29, 1949—Cana 


1949 ‘anadian 
Ameen 
ral Br 
Ontario, Canad 


Ameri 


April 12-13, 
Distr itors 


Associ. 

yg ‘ ferences, Gen 

tel, Niagara Falls, 

April 19-21, 1949 

e FE 

District Meetiz 
Texas 

April 25-28, 1949—PFourth South 

y and Metals Exposition, } 
Auditorium, Atlanta, Ga 

May 1-6, 1949 — National 

\\ salers Associat 

. t n, Nether! 

( ti, Ohio. 

May 7, 1949—-Eastern Electrical 

salers Associati Dinner and D 
Hotel Astor, New York, N 

May 16-19, 1949—Nati 

sant Aes stion, 53 
g, Fairmont Hotel 


4 ist 


ind Plaza H 


s 
n or 


May 30-June 10, 1949 


May 31-June 2 
a4 


June 


August 23-26, 
‘ } , 
Meeting, } 
October 11-14, 1949-—Ar 
\ss \ 

(st Hlot Ne 
October 17-21, 1949 Amer 
I t Eng 

1949 


as, ( 


October 24-28, 


November 13-18, 1949 


60-Cycle Current 
Underway in Ontario 


One of the most important lighting 
developments ever undertaken in Can- 


ada is the change-over from 25-evele 
to 60-cyele current in the Niagara Di- 
Hivdro-Eleetric Power 


The Niagara 


supplies 


ol the 
mission of Ontario 
Division, now on 25-evele, 


power to the most important com- 
| and industrial seetion of Can 
that such a change-over is news 
of considerable significance to lighting 


that 
industry is expected to benefit partie 


interests in area. The lighting 


ularly with regard to the use of fluor- 


escent units, now extremely limited 


n their use on 25-cycle current 
The 
rt 


1949, is expected to cost some $200,- 


entire program, starting in 


000,000 in raw materials and raw 
equipment, and to be completed in 
five »> ten years 

New Inside Finish 

for Lamps Announced 


finish incandes 
“the 
filament 
the 


ile-frosted lamp in 


\ new inside 


cent lamps, deseribed as most 


outstanding improvement in 


lamps since the mtroduction of 


t success! 
Gen 
tment, Nela 


innounced by 
p Depar 
d, Ohio 

the cul 

n the 

Labor 

ea sub 

pertect 


ts high 


rodueed 
100- watt 


LOO 200-009 


» 150-watt indir te lan p 
w 100-watt lam; ble 100- 
shape 


id 


of light, or 
arkedly superior 
regular inside 
diminishing 
announcement 


indirect-lite 


new 


this 


indes¢ 
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to be “especially appreciated” when 
partially exposed to direct view. All 
three lamps are considered in the “de 
luxe” category at the present time. 
While 


work on the new 


research and development 
finish has been com 
pleted, the extent of its appheation to 
other types of lamps has not been de 


cided, the company said 


High-Intensity Approach Lights 
Reinstalled at Newark Airport 
The 


proach hghts whieh were under test 


high-intensity flashing ap 


by the Air Transport Association at the 


Newark Airport earlier this vear have 


been reinstalled with minor improve 


ments for the bad weather landing 


months ago they were 
Areata, 
Army 


The approacl 


season six 
California for test 


Navy 


lighting 


flown to 
ing by the and 
system, 
which imeludes forty-eight units ex 
vevond the runway, 
Svivania Eleetric 


Mass., 


and one 


tending 2800 feet 
was designed by 
and 
half 


units in 


Products Ine. of Boston, 
ihbout a 
four of the 


elude high intensity electronic flash 


nstalled veut 


ago Twenty 


which 
i quarter of a billion « 


white hght, 


tubes venerate approximately 
ndlepower otf 
powertul enough to pene 
trate deep fog and driving snew but 


pulsed to eliminate pilot blindness 
The 
place G. C. A. and 1. LS 


landing systems but rather to supple 


system not imtended to re 


instrument 


} lots 


marker to the 


ment them by giving a visual 


guide from the inne 


beginning of the runway 


High-Intensity Runway Lighting 
System First Installed in Far West 


MeCarran 
Clark 
gas, Nevada, 


modern new 
near Las Vi 


became one of 


Fie ld, the 
An port 


reeently 


founty 


he first publ 


west to mmstall a high-intensity run 


way lighting svstem 


Developed jointly by General Ele 


tric and the American Gas Aceumula 


tor Company, the lighting system 
makes the field 
safest for night 


the poorest 


one of the nation’s 
landings under even 
conditions of visibility, 
according to G-E 

Built by the county with the assist 
the ¢ 4. A., the 
Nevada Senator Pat Me 
officially was dedieated De 


engineers 
ance of airport, 
named for 
(arran, 
eember 19 

Class V Express 


two 6500-foot 


ay signated as 


Airport, it consists of 


MARCH 1949 


airports in the far 


paved runways, one graded runway, 
16,100 linear feet of taxiway, 31,100 
square yards of loading apron and an 
administration building with approxi 
feet of 


mately 27,750 square floor 
space 
The 
ment runway, which is 150 feet wide 
6,500 feet long, is lighted by 72 
high-intensity lights 
and 12 high-intensity green threshold 
ights, all with individual 
200-watt isolating transformers. Each 
of the lights capacity 
output is capable ot producing in ex 
light 
medium-in 
installed 
and taxi 


northeast-southwest = instru 


and 
runway marker 


complete 


when used at 


cess of 55,000 eandlepower of 


One hundred elevated 


tensity lights have been 


nlong the east-wes unWway 


Each isola 
ting transtormer. 
tures include a 
beacon, an illuminated wind cone, with 


controllable 


uses a 40-watt 
Other lighting fix 
rotating 


entrances 
36-inch 
hinged support, movable 
landing direction indicator, and an air 
port control panel 

A special static type regulator of 
20 kilowatt 


used at an 


capacity, never before 


airport was designed to 
operate the runway lights 
More 8.000 feet of 


approximatety 


than fibre duet 


and seven miles of 


eable were laid underground to earry 
lirhts 


one located n the control tower 


power to the Duplicate con 


trols, 


and the other in the’ transformer 


vault, enable operators to eontrol the 


field lighting from either loeation 
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ABOUT 


William C. Hipple has retired f: 
the Westinghouse 
r 47 
Ile is best known fo 


Lamp Division at 
manufacturing 


his work as Su 


vears of lamp 
perintendent of the Trenton Ineandes 
Plant for thirty 
1917 More re 


heen engaged in the 


cent Lamp years 


ince its open r in 


cently he has 


plant rogram of foreign 


icensees of the We 


expansion 
tinghouse Fleet ri 
nternational Company 
announced re- 
cent! Svivania Eleetrie Products 
Ine. v that of 8S. B. Williams as 
Manag of Publie Relations Mr 
Williams was president of the Illumi 
(1944 
Svivania 
as editor of Elec 
A second announce 
H. G. Kronenwet- 


charge 


appointments 


nating Engineering Society 


1945) and has been with 


ment coneerned 
ter who 
of advertising production for all com 


has been placed in 
units which inelude the Lamp 
For 
in power metallurgy, 
tields 
with tungsten and molybdenum, Dr. 
J. R. Dedrick formerly at the Univer 
nd Dr. B. H. Alex- 


at the Carnegie Insti 


pany 
and Lighting Fixture Divisions 
bask re search 


particularly in the associated 


sitv of Cineimmnati : 
ander formerly 
tute of joired the 


Technology have 


tnvside, L. 1., laboratory staffs 
K. Schoenbrod has 
President 
Electro 


Corporation, ¢ hieago, 


Leslie heen 
elected as 


Manag 


rer of 


and General 


Manufacturing 
after an 


ciation whieh covered almost the en 


tire period of that company’s interest 
fixtures To 


in fluorescent replace 


TELECAST 


PEOPLES 


Mr. Schoenbrod as Viee-President, the 
firm has ealled upon William D. Ca- 
hill, formerly Seeretary-Treasuret 

Byron G. Jaqua has joined the Seott 
Jaqua Company, Inc. of Indianapolis, 
Vice-President Mr 


registered professional en 


Indiana, as 
Jaqua is a 
graduate of 


rineer in Indiana ind a 


Purdue University He is the son ot 
Charles \ 
founder of the Company 

Miss Beth McCrone has become asso 
California Electric 


Jaqua, President and 


elated with the 
San Francisco 
vear’s work 
Electric 
Nela 


home 


Supply Company of 
return trom a 


the General 


since het 
study at 
Lamp Department at 


and 
Company 
Park, 
lighting 
Electric 


Cleveland Formerly a 


consultant for Pacifie Gas 
Miss MeCrone 


Eur ope in 


and Company 


made a summer's tour of 
1947 to 


in Great 


study lighting developments 
sritain and on the Continent 
before going to Nela Park 

R. E. Lagerstrom of the General Elee 
tric Company Lamp Department at 
Oakland, Calif., Elec 
Contractors Association of 


uldressed the 
trical 
Honolulu on “Store Lighting” 


viewed latest developments in lamps 


and re 


at a luncheon meeting of the Honolu 
Club 
Hawaiian 


during a recent 
trip to the Islands. He 
found the dining room illumination of 


lu Engineers 


the newly-remodeled Roval Hawaiian 


Hotel 
installations he 


dining room 
Another 


design 


one of the finest 
had 


lighting 


seen 


interesting new was 


encountered in the lanai dining room 


of the Kona Inn in Hawaii 
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hey ed More Lighting Courses Announced 


| O C A L M E E T | N G Three more IES-sponsored lighting 
S courses have been announced to swell 

; the already impressive totai of nine 

described in the January and Feb 

ruary issues of ILLUMINATING ENGI 


des o ‘ t ‘ . i tensl ‘ 
Des Momes ' a, aS an EXtensiol NEERING. One of these will have been 
the Montreal Section 


to be the first I. E. S. bilin 


" brought torth the completed before this issue is printed 

Operation Haylitt registered an eight lecture course at MeGil 
mnal meeting. the program attracted an 

the ual meeting, the program attracted an University inaugurated by the Mont 


nuisance in eaneelling ad 
idience of interested men from light 


real section Attendance at the 


t ( onterenee ot the lowa 


. ‘ l feld« hee 
scheduled tor Des Moines on ind electrical flelds in Quebec early lectures indicated a sustained 


x “out Night papers comprised the Forum, interest by the 74 electrical whole 

this of which were presented in French salers, contractors, arehiteets, econ 
ippreciably = by ! meeting Was mducted in Frenel sulting engineers ind = utility per 
d wreck. Mr . by George Watters, IL. E. S. rep sonnel who were egistered The 
lreasurer, resentative for Quebee City. Mr. Wat series consisted of: (1) Light and 
rence may be ters and other active I. E. S. men Sight, D. F. Davis, Northern Electric 
2) Fundamentals of Tl 
rating with the Montreal Section lumination, A. H. Mendel, Gary Ele 


EF. S. Chapter trie Company, (3) Filament and Gase 


Quebe re nee are at present (Company, 


uture ous Discharge Lamps, R. K. Owen. 
Palais Montealm., the Canadian Westinghouse Company (4) 
featured: Fluorescent Lamps, M. Laflamme, La 
francois and Latlamme, (5) Illumina 
tion Design, R. A. Eschelby, Norther 
Fleet ric Company, 6) Store Applica 
tions, H. J. Dean, T. G. Anglin En 
vineering Limited, (7) School and Of 
tice Applhieations, D. M. Jones, Curtis 
Lighting of Canada, and (8) Indus 
trial Applicatior W J. Smith, 
Shawinigan Water and Power Com 
pany 
The Capit ction with the active 
cooperation « he Eleetrie Institute 
sur | 1 of Washington has prepared its pro 
Montreal o : ectrolier gram on Commercial Lighting Design 
extended to appeal most directly to the ele« 


ning ‘ ’ : a a“ 2 ; * agate trieal contractor. Special awards of 
Messrs. Eshelby. go ae a ancl ee IES Handbooks will be made for the 
- best solutions to a store lighting prob 

em The leeturers include Norman 

Barnes of the Potomac Eleetrie Power 

Company, Stanlev Baker of Svlvania 

P. R. Holmes and A. S. Turner of 

(ieneral Electric, and Robin Adair ot 

Westin 

ng Tuesday and Wednesday even 


rhouse The classes are meet 


nes, the fir al session hbeimge scheduled 


for March 9t! 


Boston's progran 


of ti 


details have not beer 
completec ut the epening session of 
eight suecessive Tuesdays will be o1 
Marcel 15th Sinee this course fol 
ws a number of others given during 
the past few vears, it is being sched 
uled as need Course” ac 
eording ‘ . Steffenhagen 
Genera mar ror each session, 
THE FIRST I. E. 8S. MEETING conducted in two languages was held recently in °.“" : pene Se 
Quebec City, Canada. Some of the men responsible for the successful French — “a ‘ ; 
English Fiuorescent Lighting Forum are: in photo at left, J. Thomas, Chairman, 
Montreal Section; J. M. Rousseau, Gilles Sarault, George Watters, Chairman of 
the Forum. In photo at right. W. J. W. Smith, F. E. Rinfret, E. E. Morris, Russ 
Payson, Duncan Jones, Canadian Regional! Vice-President 
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NEW MEMBERS © 


At the meeting of Council held on 
February 9, 1949, and the Council Ex 
ecutive Committee held February 10, 
1949, the 


menibe rship 


following were elected to 


COLUMBIA CHAPTER 


Vember: D. J 


BriTiIsHu 
aate Orr 
CAPITAL SECTION 


Vember: Fran Scotield 
CENTRAL NEW 


Vember Prot. ¢ 


YorK CHAPTER 


sper L. Cottrell 


Cn 

Member: B. H. Leishman 
issociate Members: W. F 
E. E. Mathisen, W. J. Staples, R. W 
Thon pson, H. F. Ulbert 
Members A. R 
R Phillips, Joe J. Smith 


1G0 SECTION 


Andrews, 


Student Kaplan, D 
CLEVELANI 
M. A. Mortensen, Jt 

Members: FE. G. Adams, R 
J. H. Burson, C. W. Car 
Dutfey, Bernard Gurney, R 
Hale, J. E. Hannan, W. J. Heran, 
W. Hopler, Frederick W. Kelly, W 
S. Kolb, H. S. Lampe, Sr., H. J. Me 
Cullough, E. W. Michel, S. C. Neu 
nann, C. L. Osborn, R Schoenbeck, 

Herbert C. Smith, Philip W. Smith 
Members Lewis, W. R 


Stephens, Jr 


SECTION 


Student 


er: F 


( HAPTER 


ederick R. Millhouse 


LCORNHUSKER CHAPTER 
iate Members: E. L. Bebb, C. B 


H. G. Sewell, DV Short 


NoON-SECTION 
M. Reiter 
Vem ‘ Blevins, 
v. Jr.. P iniels, W 
Alex D vin, Edward 
Fulton, Herbert vy, dr. Perry 
M. Green, Jr., Hall, J. R 
Harrell, And » 3 , Aubrey 
L. Jordan, cing, L. M 
Clearen, W. E ash, P. Norman, 
III, Fred S. Perkerson, R. L. Person, 
J. W Earl S. Soper, W 
liam R. Speck, N. T 


DomMeESTIK 


Shumate, ) 
Weems, J: 
Fioripa ¢ 
Members 
Paxson, 


HAPTER 
4d ssociate 
Weslev C 


Harry Brunner, 
Wesley Hl. Wood 
Foreign Non-Sre 
iate Member 


TION 
Sykokis 
HAPTER 


Wembers J. Biallas, R 
Edward Ralph, J ID) 
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Urquhart, Fred L 
White 


White, Harry G 
MICHIGAN SecTION 
Vember Emeritus: 
Vembers 


( Smith 


Munroe 
Harold 


Charles ¢ 
George Wagschal, 

Vembers William J 
R. W Paul E 
Dunlap, Ralph ©. Fleming, J. R 
Hechinger, I. W. Marquardt, Charles 
Hi. Mathews, R. V. Pollock, Leroy P 
Robinson, Russell B. Roonev, F. K 
Robert Schnaufer, 


Watkins 


lssociate 


Browne, Chambers, 


Schatte, (ieorge S 


Steven, R. G 
MILWAUKE®* ¢ 
Vember Kar! O 
Member: Charles T 
Motruer Lope CHaAprTer 
Member: F. M. Carter 


HAPTER 
{ssoviate Hartwig 


Student Owen 


New ENGLAND 
issociate Members: P. E 
David B 


SECTION 
Pritzker, 
Stone 
New York 
Vembers: Thomas J 
L. Zahour 

issociate Members: H. Y. Crounse, 
Ph Goldberg, A. C. Magnotti, W. G 
Ohwen, Elks T Salzman, David k 
Wood 


SECTION 


Brennan, Robert 


On1w VALLEY 
Vembers Robert F 
P. Daniel Read, Otto T 


SECTION 
Sfudent Jordan, 


Rosenbusch 


PHILADELPHIA SECTION 


iate Member: J. O. Samans 


PirrseurRGH SECTION 


ite Members: E. H. Peehan, Jr.. 
Slone, M. E. Walker 


PUGET 
Vem 


SouND SECTION 


John ( Berg 


Student 


Rocky M NTAIN ¢ 


Vember: Cleo H. Ros 


HAPTER 


wate 


SOUTHERN (¢ FORNIA SE 


James Floyd A 


TION 


mber mestrong 


uTH TEX 
ate Member 


S ( HAPTER 


Edward C. Ober 


SouTH WESTERN 
Members: M. F. Baldwin, 
H. Elledge, Alfred C. Hughes, L 
Mavtield, W \. Meyer 


SECTION 


wiate 


TorRONT* 


Member 


SECTION 


> 
R wer Sprague 


Twin Crry Section 
Vembe 
I ran ¢ 
iate Members 
B. Rudy, Haro 
Donald 


Stone, 
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Chicago Section Continues 

U. of Ill. Scholarship 
The Chicago Section 
its Scholarship activities at 
Illinois, which 
year 


is continuing 
the Uni 
versity of started 
this 


$250.00 each were awarded to winning 


was 
past Two scholarships of 
students, one a junior and one a senior 
in Tilumination Option 

This Scholarship Fund is being con 
asking each mem- 
L.E.S. to 
Contribu 
tions have been coming in generously, 
according to Bernard L. Block, Chair 
the Section’s Publie Relations 
ind Publicity Comittee, insuring the 


tinued this year by 
ber of the Chicago Section of 
$1.00 or 


contribute more 


man of 


success of the Scholarship Fund again 


this vear 


Books and Pamphlets 


A new publication in the series of 


standard letter svmbols for use in 
technical and scientific writing has just 
Americar 
the 


Svmbols 


been announced by the 


Standards Association his is 
American Standard Letter 
for Physies, Z10.6—-1948, The stand 
ird was developed by a nationally rep 
resentative committee working under 
the sponsorship of the American As 
sociation for the Advancement of 
Ameriean 
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Photographs illustrate the ease and speed with which fixtures Installed by Wadeford Electric Co., Chicago, at Oak Park 
are assembled to Unistrut at normal working height, then Tounsbip High School, Oak Park. Consulting Engineers — 
raised as one unit for suspension. Three minutes after picture Neiler, Rich & Bladen, Chicago. Fixtures by Curtis Lighting 
at extreme right was taken, installation bad been completed. Inc., and F. W. Wakefield Brass Co. 


wo suPPoer 
UNIS TRUT CHANEL 


NO VitW OF MANGER 
FITTING SUPPORTING 
URES TRUT CHanenett 


. 
New Unistrut Hanger betteng and Jomer Fitting for 
quick, easy fixture banging Eliminates drilling — 
allows extreme freedom of adjustment im all direc 
trons. A single bolt securely locks clamp te Unistrut 


Send for Pamphlet No. 30 


“Unistrut Method of Supporting 
Fivorescent Lighting Fixtures” 


UNISTRUT PRODUCTS COMPANY 
1013 W WASHINGTON BOULEVARD 
MICAGO 7, ILLINOIS 


Name 
Firm Name 
Street 


City 


TA” 


L-PURPOSE METAL 





makes fixture hanging easier 
and results in a better installation 


1] FEWER HANGER RODS ay FASTER, EASIER INSTALLATION 


Hanger rods may be spaced as far as Entire run of fixtures can be quickly as- 
15 feet apart, resulting in lower costs sembled to Unistrut before raising com- 
and a better appearing installation pleted unit to ceiling for suspension. 


4] COMPLETELY FLEXIBLE 
2 | PERFECT ALIGNMENT 

Hangers may be installed at any point 
Unistrut is perfectly rigid and straight along Unistrut continuous slot chan- 
—results in crue alignment of fixtures. nel. Allows greater adjustment—easier 
Standard lengths 10 and 20 ft alignment and leveling of fixtures. 


Unistrut has hundreds of other uses — h dj ble and 100% re-usable! 


ad ’ 





Representatives 


pu RPo 
i in all Principal Cities 


UF vrovvcrs COMPANY 
a? 1013 W. WASHINGTON BLVD., CHICAGO 7, ILL. 
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FREE! 


New Booklet to help 
you sell 
more (and better) 


SCHOOL 
LIGHTING 


16 pages of 
facts and photos 


FREE ...all the 
copies you need 


Here’s a real selling tool . . . an easy-to-un- 
derstand booklet that points out the need 
for better school lighting——then shows what 
steps can be taken to get a school lighting pro- 
gram started. 

Put this booklet to work for you. Send it to 
educators, parents, PTA members——all the 
many hard-to-reach people who must sup- 
port a school lighting program. Not fixture 
advertising! This is an understandable, objec- 
tive case history of a planned school lighting 


program that will help overcome that ‘“What 
can we do about it” public indifference. Let 
it help you SELL school lighting . . . the 


need for it... how to get it. 


IT’S EASY TO SEE WHEN IT'S 


2 
DAY-BRI as boa 


Day-Brite fluorescent fixtures are engineered 
for every seeing task, Distributed nationally 
by leading electrical suppliers. 


marRcH 1949 


Actherhative because W's on ectual account of how the citizens of 
Denver, Col pletely relighted their Public School buildings. 
Fact-filled — step-by-step through the Denver story — answers 
such questions as: 

What's a good way to get started? 

Who can help? 

What is the best lighting layout? 

How does color of paint affect lighting? 

Wheat about new wiring? 

What about maintenance? 

-and many, many others. 


+ ++ @S many copies as you need . . . courtesy 
of Day-Brite! Clip and mail coupon—TODAY! 





Teo: DAY-BRITE LIGHTING 
432 Bulwer Avenue, St. Loui s Missouri 
In Canada: Amalgamated Electric Corp., Ltd., ‘Toronto, 6, Ont 


lease send me, free and postage prepaid copies of your new 
It Happened in Denver's Schools.” I understand there's 


obligation 














The patented Miller Ceiling 
Furring Hanger simplifies 
installation — mokes it pos- 
sible to arrange Troffers to 
form ceiling potterns as 
desired — CEILINGS UN- 
LIMITED*. Channels are 
Bonderized for rust resist- 
ance 


Important reasons for specifying miller 
fluorescent troffer lighting systems 


——— 


— 


Miller Troffers arranged in 
rectangular ceiling patterns 
with adjustable spots to 
high-light displays. 








"Reg Trademark U.S. Pat O8 


MILLER Troffer installations result in a finished lighting 
and ceiling job, adequate in illumination, architecturally 
pleasing, structurally sound and economically produced. 
Their versatility of application increases the functional 
value of lighting. 

MILLER LIGHTING SERVICE IS ALL-INCLUSIVE covering 
needs of planned commercial and industrial lighting. 
Miller field engineers and distributors, conveniently 
located, are at your call. 


Or COMPANY 
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STOCK WIDTHS 
IN INCHES... 


2 


STOCK SIDE PANEL SECTIONS 


ANDEE has developed plastic side and bottom 
§ panels for Fluorescent Lighting Fixtures to a 
high degree of efficiency! They are now avail- 
able in clear or translucent materials for quick 
shipment in both STOCK and CUSTOM sec- 
tions. Sizes range up to 15 inches in width. All 
sections supplied cut to length to fit your fixture. 
They may be used for side or bottom panels in 
single or double widths. 


“POLY-LITE” Extruded Panels offer many supe- 
rior advantages. Electrical Contractors, Electri- 
cians and Maintenance men... a// welcome Fluo- 


rescent Fixtures “POLY-LITE” equipped. They 


Soude 


CUSTOM SIDE PANEL SECTIONS 


are 1. easier to install; 2. lighter in weight; 3 
safer .. much less breakage; 4. easier to clean. . 
just wipe with a cloth dampened with a 
detergent. 


Other advantages include controlled uniform 
light transmission, very excellent rigidity, re- 
markable dimensional stability (resistance to 
distortion), and unsurpassed design possibilities. 
Take advantage of Sandee’s practical know-how 
of materials, designing for extrusion and unique 
production techniques. Ask our extrusion engi- 
neers for suggestions, ideas, samples and cost 
estimates. There’s no obligation. 


WN anufacluning Company 5050 FOSTER AVENUE, CHICAGO 30, ILLINOIS 


SALES REPRESENTATIVES IN NINETEEN PRINCIPAL CITIES 


LARGEST CUSTOM EX TRUODERS O F me SO oe - Gatts 


EXTRUDED POLYSTYRENE SIDE SHIELDS BY SANDEE 


MARCH 1949 





FLUORESCENT FIXTURES | 


Millinery or motor cars, foods or furniture—all merchandise 


moves faster, with less sales effort, when correctly lighted. 
Because the Leader line of fluorescent fixtures for commercial 
use is complete and provides the right fixture for any 


installation, Leader fixtures are easier to sell, too. 


NHC—480 Leoder New Horizon” with Slim- © TL-240 Leader “Trofferlite.” With many 

ine tubes. Creotes new opportunities for * new and exclusive features, Leader's new 

modern lighting, efficiently, with low main -  Trofferlite fixtures are ideal for remodeling PP 

tenance costs, tility of surface bright f truction. F ting @ Yeo ? 4 hh 
nance costs, versatility surface brig - oF for new construction. For mounting os e Mle 2 Leg VA 


ness, and higher illumination values single units or in continvous rows. 
>. 


PVNCAMS 


a. Beller Business 


7_ 


Leader Adjustable 
Vi-440 Leader “Officer “Direclite.” May be 
America’s most beautiful mounted above a dis- 
SM-240 Leader Schoolmaster fluorescent fixture. Wafer play case in a contin- 
A newly styled fluorescent fixture e thin. White molded plastic vous run of “Officer” 
for schoolroom use. Optional fea destaticized louvers assure units...or witha 
ture is a built-in germicidal lamp _ maximum soft light diffusion single unit. . . to spot- 
The Schoolmaster is also ideal May be mounted singly or in light merchandise for 
for commercial use. continuous rows added sales oppeol. 





Only better electrical wholesalers and con- 
tractors distribute and install Leader fixtures. 


LEADER ELECTRIC COMPANY) See the Leader 
lighting Exhibit ot 


3500 N. KEDZIE + CHICAGO 18, ILLINOIS ee Ga 


WEST COAST FACTORY: 2040 LIVINGSTON STREET . OAKLAND 6, CALIF 
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Something Qeally NEW in lightingware 





The glass with 















sealed-in louvers 


el Le 


a2 IIIS 





Now you can get “egg crate” fluorescent lighting effect HIGH EFFICIENCY. Brightness at high angles is low. Yet, 
without the egg crate! Corning “Fota-Lite” is a new glass the transparent area is comparable to the finest crystal. 
in which vertical louvers are photographically transferred Light directed vertically is almost unrestricted but a slight 
to the full thickness of the glass. surface diffusion obscures tubes and reflectors. The 45° cut 
EASY TO CLEAN. “Fota-Lite” presents a smooth sur- 
face which you can wipe clean quickly —something that is 
impossible with ordinary exposed louvers. Since you can NO COLOR CHANGE. The opalescent louvers are non- 


completely enclose the fixture, both tubes and reflectors selective in color transmission and as they are sealed within 


off is obtained within the thickness of the glass (14” 


instead of bulky and costly louvering materials. 


also remain clean. Thus, you never lose original efficiency the glass surface, discoloration is impossible. This is im- 


through the accumulation of grime and dust. portant in maintaining original color values. 


SEE this sensational new dev elopment at the Corning Exhibit, Inter- 
national Lighting I X position, Booth No. 13, Hotel Stevens, Chicago, 


March 29 to April 1, or write for further information, 


LIGHTINGWARE 


CORNING GLASS WORKS, CORNING, NEW YORK 








March 23th . . . when the 
history-making new lighting 
discovery by Holophane will be 
revealed ...in Booths 1] & 12 at 
the THIRD INTERNATIONAL LIGHTING 


Exposition , Stevens Hore. CHIcaco 


Those unable to attend the exposition 


are invited to write for full details 





of this important lighting 
development which will be released 
immediately on March 29th. 


HOLOPHANE COMPANY, Inc. 


Lighting Authorities Since 1898 * 342 MADISON AVENUE, NEW YORK 17, N.Y 
THE HOLOPHANE COMPANY, LTC THE QUEENSWAY, TORONT 4, ONTARIO 
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PANELUX“¢- pore 


‘Bring the Rainbow Indoors’ 

















1. COMPLETE FIXTURE .. . Each Panelux is a complete unit, with 
chassis, louvers and hangers. Installation is a single operation, 
eliminating any need for individual fixtures and louvers 
installed separately. 

2. FOUR SIZES...The four Panelux sizes can be joined together 
end-to-end or side-by-side to achieve any desired pattern. 

3. MODERN DESIGN...High reflection, brightness control and a 
shielding angle of 38° provide comfortable, glareless illumina- 
tion. Proper light distribution virtually eliminates shadows. 


1. FIVE COLORS... Fi-bord (fiber-board) Louvers are available in 
white and in pastel shades of blue, green, pink and yellow. 
Colors can be used individually or in attractive combinations. 
2. EASY INSTALLATION... Fi-bord is light in weight and easy to 
handle. Folded sections open quickly for installation in less than 
two minutes per unit. A light metal angle keeps louvers rigid. 
3. NO MAINTENANCE ...You don't clean Fi-bord Louvers. You 
replace them —at less cost and in less time than are required for 
cleaning any other louvers. Replacement requires only one man. 


Here's the fluorescent luminaire with Fi-bord Louvers in five colors that bring the rainbow indoors. Wholesalers, 
contractors, architects and engineers all agree that this combination produces the world’s finest louverall ceiling. 

Remember, only LPI has Panelux, and only Panelux has Fi-bord Louvers. Write LPI today for Panelux 
Builetin No. 420, or contact the LPI Representative nearest you. 


All LPI fixtures ore union made (1.8.E.W.—A.F. of L.) 


BY ° 


They're sold nationally through leading electrice! wholesalers 


PRODUCTS, INC. 


HIGHLAND 


PARK, ILLINOIS 


*Trade Marks — Patents Pending 


Visit us at the Lighting Exposition — Booths 70 and 71. 
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more “SELL” into your product with G-E Components 


FLICKERING AND BLINKING 
fluorescent lamps are a thing of 
the past when fixtures are equipped 
vith G-E Watch Dog* starters. 
Kecp your customers happy long 
fter installation by making Watch 
Dogs standard equipment on the 
fluorescent fixtures you build. 
They stop lamps cold when they 
hegin to flicker and blink—pro- 
long starter and ballast life. Watch 
Dogs can be reset by merely push- 
ing the reset button 


= 
A COMPLETE COMPONENT LINE 
is available to fixture manufac- 
turers. Behind every product in 


this line are rigid engineering 


e 
and quality control, to insure 
uniform, high performance. And 
all are backed by General Elec- 
a 


tric—the best-known name in 
the electrical field—another help- 


ful point in your quality sales 
story 


CIRCLINE LAMPHOLDERS —-To 


. ° give you complete design flexibil- 
makes fast friends with fluorescent buyers ey on Cicine fixtures, Gener 
Electric offers two types of lamp- 

Iders. The channel type includes 

G-E Turret* lampholders make relamping a fast, easy, one-hand job. 'wo-point mounting, complete 
Here's how: Just push in spring-backed contact plate with one end of ~ ae ay = | I a 
lamp—and turn lamp slightly to seat pins. Aven i ee racecars Becesq 


Next swing free end of lamp up, and “pop"”—lamp slides firmly into bly. The individual-type lamphold- 
place off hree-point mounting— 


Snug fit and uniform spring tension hold lamp securely in place— » leads for clectri 


: ind two tension 
automatically hold lamp in firm contact. — 


But what does this easy-maintenance story mean to you, the fixture manu- fer information, contact your 
facturer? Just this: because Turret lampholders offer these features, and are G-E accessory equipment repre- 


rapidly gaining wide acceptance as the most modern lampholder, they are an sentative, or write to Section 
Q46-387, Construction Materials 


Department, General Electric 
From your production standpoint, the Turret story is excellent, too. A choice Company, Bridgeport 2, Conn. 
of three sizes simplifies fixture design and permits a wide variation of lamp *Trade-mark Reg. U.S. Pat. Off. 


added argument in your sales story. 


arrangements. They mount easily on any flat surface—terminal holes are 
marked for accurate identification—starter sockets are built in. And they are 


easy fo wire 


Why not check the many features Turret lampholders offer? Just contact the 
G-E accessory equipment representative in your area, or write to Section 
Q46-387, Construction Materials Department, General Electric Company, 


> 


Bridgeport 2, Connecticut. 


Wren 
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You are cordially invited to see 
the outstanding collection of 


1949 FLUORESCENT FIXTURES, 





featuring exclusive new standard and custom 


designs for schools, stores, banks, 





offices and public buildings, 
exhibited by 
THE FRINK CORPORATION 
Spaces 38 and 39 
3rd International Lighting Exposition 


Hotel Stevens, Chicago, Illinois 
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C27, BEAUTY FG 


FEDERAL 





Foyers. display rooms and offices take on new life and glowing beauty with 
the installation of Federal Cell-Ceil, the most modern lighting treatment. 

This beautiful overall ceiling louvering is easy to install. The light-weight 
sturdy hanging mechanism developed for Cell-Ceil not only speeds up appli- 
cation but provides such easy access for relamping and cleaning that con- 
tinued satisfaction to the client is assured. 

Wherever you specify Federal Cell-Ceil you assure those who work and 
live under this louvered ceiling a soft diffused light. With all direct glare 
reduced and bad effect of sharp shadows eliminated, uniform lighting is 
provided that allows better easier-on-the-eye seeing. 

The Federal engineering staff will gladly advise on any installation prob- 
lem. Our technical bulletin on installation techniques is also available, 
address Dept. cc-9. 


*Trade Mark “Cell-Ceil” applied for 


FEDERAL ENTERPRISES, int. 


ormerly: FEDERAL ELECTRIC COMPANY 
8700 S. STATE STREET ° CHICAGO 19, ILLINOIS 
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Soon hundreds of thousands of cars that have been used little or 
not at all during the winter months will take to the road. 
When they do, brightly lighted Service Stations loom through 
the darkness as friendly guides along strange highways. 
Pemco’s complete line of Service Station Lighting Equipment 
will harmonize with the architecture of any type Station. 

From one to five PAR-38 150 watt Flood-Spot Lamps 

or 500-300 watt Hard Glass Reflector Flood Lamps may 

be mounted on a single Island Luminaire or Pole. Larger type 
Floodlighting Luminaires are included in the Pemco Line 

as are Poles of all types, Pump Extension Adapters and 
Fluorescent Lighting Units. Pemco Service Station Lighting 
Equipment is available in a variety of colors to match or 
blend with the color scheme of practically every Station. 








PHILADELPHIA ELECTRICAL & MFG. CO. 


1200-36 NORTH 31st STREET * PHILADELPHIA 21, PENNA. 














. Catalog No. 89 will give 
: aa dened end egnditeations PHILADELPHIA ELECTRICAL & MFG. CO. 
oo gearing Pemes’s complete line 1200-36 N. 31st St., Philo. 21, Pa. 
coo ' © @f Service Station Lighting Please send copy of Pemco Service 
co © Equipment as well as engineering Station Catalog No. 89 to 
“helps. To obtain your copy 
th coupen to your business 
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Lighting problems you need, NE 
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Exhibiting at the International 
Lighting Show, Chicago, March 
1949, Booths 14 and 15. 
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Fixture being lowered 


The problem of cleaning and relamping a high bay 
_ fluorescent lighting system approximately 33 feet above 
floor level and containing 382—40 watt 3500° white 
tubes can only be solved economically with Thompson 
Disconnecting and Lowering Hangers. That’s why they 
were specified as an integral part of the lighting system 
in the State Assembly Chamber at Sacramento, Calif. 


Each fixture is lowered separately to desk top level— 
electrically “dead.” A simple test block arrangement is 
provided to facilitate final inspection after cleaning and 
relamping. The 250-pound units are easily winched back 
to operating position and are automatically re-connected. 


MAKES AIR CONDITIONING PRACTICABLE 


The former incandescent lighting system requiring a 
total connected load of 52,000 watts caused such a tem- 
perature rise that when added to normal summer tem- 
perature, it made the air conditioning system practically 


THOMPSON 


DISCONNECTING & LOWERING 
HANGERS 
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Fixture being Relamped and Tested 


ineffective. The use of fluorescent 40-watt 3500° white 
tubes provided 40 ft. candles at desk height and the low 
temperature rise solved the air conditioning problem. 


The easy access to lighting fixtures afforded by Thomp- 
son Hangers permits frequent cleaning — scheduled 
relamping — and assures constant foot candles on the 
desk surfaces to specification. 


We invite you 


to use THOMPSON Engineering Service 
THE THOMPSON ELECTRIC CO. 


CLEVELAND 14, OHIO 
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“THE ALIGNER HANGER LETS US 
ADJUST AND LEVEL THE TROFFER 
EVEN AFTER IN- 


“WE INSTALL IT WITHOUT STALLATION™ 


EXACT POSITIONING” 


“SMITHCRAFT MUST HAVE 
DONE PLENTY OF RE- 
SEARCH BEHIND THE CEIL- 
ING LINE” 


“THAT'S THE AMAZING 
ALIGNER HANGER” 


i. oe 
ON iia 
16 | ec, meee 


WANTED GLASS 
OR LENS SHIELD- 
ING, SMITH- 
CRAFT'S HINGED) 
ENVELOPE 
FRAME WOULD 
HAVE HELD IT 
WITHOUT CLIPS 
+ 
HANDLE AND 
CLEAN” 


‘ee N @wreemem 


é?' 


"THAT LOUVER IS 
REALLY RIGID—THERE'S 
NO SAG ANYWHERE” 


"SMITHCRAFT USES 
ZINC-COATED BONDER- 

IZED STEEL FOR THE 4g 
HOUSING AND REFLEC. A” 85 
TORS TO RESIST COR. < 
ROSION” : 


? “IF THE CEILING 
HAD RAGGED 
EDGES, WE'D HAVE 
SNAPPED THE SMITH- 
CRAFT TRIM FLANGE 
ON THE TROFFER RE- 
FLECTOR. THE SMITH- 








“THAT LOUVER PRO.- 
VIDES 40° CUTOFF BOTH 
LENGTHWISE AND 
CROSSWISE” 


“THE DUO-CAM HANG- 
ERS HINGE THE LOUVER 
FROM EITHER SIDE” 


I 
“FINGER-TIP PRESSURE 
OPENS OR COM- 
PLETELY REMOVES THE 
LOUVER . . . NO SNAPS, 
SCREWS, OR TRICKY 
GADGETS” 





= 

finiaton 
“WE'LL BE ABLE TO 
MAKE GEOMETRIC 
PATTERNS OF LIGHT 
WITHOUT COSTLY 
ACCESSORIES” 


} 








“AND WITH ALL ITS AD- 
VANTAGES, IT COSTS US 
NO MORE TO SPECIFY 
SMITHCRAFT™ 


i 


WeTT 


| RRR 


. “SES” “at seeeeeeen. 


“WHAT IF THAT 
CEILING WAS PLAS- 
TER?” 


/ 


“WE'RE GOING TO 
HAVE A GOOD-LOOK- 
ING ROOM — WITH 


Lt GOOD LIGHTING” 


CRAFT CEILING SUS- 
PENSION SYSTEM 
COULD HAVE BEEN 
USED TO HOLD UP 
BOTH TROFFERS AND 
CEILING PANELS, 
TOO” 


“OH, THE SMITH- 
CRAFT PLASTER 
FRAME IS PERFECT. 
IT ASSURES SQUARE- 
NESS AND THE TROF- 
\ FER FITS 
FLUSH WITH 

THE CEILING” 








LIGHTING DIVISION 


CHELSEA 50, MASSACHUSETTS 
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2-Lamp Slimline LLLLLLL LL, 


in the 


COMPLETE LIGHTING LINE! 


.o————"—"— 


Build your lighting bu the one com- 
plete line that covers : ket. T 
Line—now We 
plete and diversific 
velopment of “in 
riced for profitable volume $ les, gives yOu a 
selling “edge.” Here are your MITCHELL merchandising 
advantages: 


Super-Strip 


1. Everything YO" need from one source 
2. An ever-growing line that helps yo’ grow 
3. Strong acceptance in the lighting field 
4, High soleability — competitive price 
__ Guaranteed stondards of quality 


It’s good business %° concentrate your selling program a 
around MITCHELL — plete lighting line that builds 
solid business and big for you: 


you'll seul THEM ALL 


writt FOR FULL CATALOG AND DETAILS 


Industrial 


Lullaby I>. 
Bedlamp Radio Sun eg +), 


Heat Lamps > 


Mitchell M 
anufacturin 
y 


in Canad 
< a: Mitch n 
itchell Ma ufacturing Company ltd., Toronto, Canada 
’ ° 
’ 0 


First Choice in Lighti 
in Lighting * The Pioneer Line that Ke 
eps Growing 
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| PLANNED 


LIGHTING 


C 


BOOTH NO. 136 


CHAMPION 


FOR QUALITY: 

Guaranteed to equal or exceed 
Federal Specifications. Produced, 
inspected and tested by one of the 
largest and best-equipped manufac- 
turers in the business — makers of 
dependable lamps for industrial 
service for fifty years. 


FOR ECONOMY: 
Minimum lamp and lighting 
cost is assured when you buy 
CHAMPIONS, as a result of low 
overhead and direct sale through 
qualified electrical and industrial 
distributors. 


LAMP WORKS 


Lynn. Massachusetts 


Continued from page 189) 
has recently been received at Head- 
quarters When the Road Research 
Board's program was widened during 
past months to include safety problems, 
the Ministry of Transport in Great 
Britain asked that the question of 
headlamp “dazzle” receive special at 
tention. A survey was therefore car 
ried out. A report of the survey has 
now been issued to the press with de 
tails of proposals for abating the 
nuisance because it was felt that the 
information shoul. be available as 
quickly as possible. “Road Research 
Technical Paper No 14—Interim 
Measures for the Prevention of Dazzle 
on Roads,” publishe iforthe D. S. IR 
by H. M. Stationery Office, price 6d 
(20 cents, U. S. A.) by post 7d, gives 
and the 


statistics on which the recommenda 


a full account of the survey 
tions were based 

The main conelusion of the survey 
was that “dazzle” wos caused more fre 
quently by an incorrect alignment of 
lamps than by failure on the part 
motorists to use dipping mechanisms 
It was also found that low-mounted 
passiamps were more likely to dazzle 
than dipped headlights 

A regulation made by the Minister 
of Transport as a result of the survey 
provided that on and after January 
1, 1949, a lamp mounted with its center 
less than two fee from the ground 
would not be held to comply with the 
Road Vehicles Lighting Regulations, 
1936, Great Britain, unless the lan » 
were used only in fog or when snow 
was falling It was proposed later to 
fix an upper limit of 3 feet, 6 inches 


of 2 feet, 6 inches 


a lower 
for headlar ps nl passlamps on all 
ears registered for the first time on o 
ifter January 1, 1951 

The Board reported that a satisfac 
tory solution of the problem of daz 
will not be reached until improved 
standardized forms of light-beam 
available Research is continuing 
this object, but at the present 
t is reported that it is the driver 
himself who can do most to reduces 
dazzle by seeing that his own lamps 
nply with the rules and are proper 
adjusted Methods of testing the 
lignment of headlamps are given in 
the Technical Pape 
The Incandescent Light, a new 
book on Edison’s experimental work 
on electric light has just been released 
by the Thomas Alva Edison founda 
tion. Timed for release on the 102nd 
inniversary of Edison’s birth on Feb 
ruary 11, the book is the first of a 
projected series of studies, each to 
deal with one of Edison’s major 
ventions 


tinued on page 23A 
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In any installation where “spot” lighting 
and general lighting are desirable, you can 
recommend the Wakefield Grenadier “Spots” 
to do the double job with complete con- 
fidence. To all the proved advantages of 
the regular Grenadier has been added the 
plus advantage of an excellently designed 
spotlight assembly. Wakefield Grenadiers 


are finely engineered louvered units with 
translucent white plastic side panels. All 
metal parts are beautifully finished in soft 
metallic satin. For complete details on 
Grenadiers and the entire Wakefield line, 
you should have our fully illustrated, fac- 
tually written, 36-page catalog. Write for 
your copy today. 


orenavier II 
“SPOT” 
Takes two 40W fivores- 
cent lomps in each 4 
section. Each 4’ section 
has a single adjustable 
“spot” taking ao 150W 
' Sealed-Beam lamp. 





THE 
Grenavier IV 
“SPOT” 

Takes four 40 W fluores 
cent lamps in each 4 sec 
tion. Each 4° section has 
two adjustable “spots”, 
each taking a 150 W 

Sealed-Beam lamp. 


CO/lakegcelce Over ALL Lighting fj 


FOR OFFICE DRAFTING ROOM STORE AND SCHOOL 
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The New Handy 


STEBERLITE 


Flood and Spotlight Holder 


For Parking Lots, Gas Stations, Recreation Areas, and 
House Gardens, the Steberlite lamp holder—for 150 Watt 
Par-38 and R-40 lamps is a flexible inexpensive method 
of spot and flood-lighting. Steberlites are easily installed 
anywhere and can be used singly, in pairs, or clusters of 
3, 4 and 5. 

They are smartly styled and sturdily constructed with all 
wiring concealed for long life and complete safety. Steber- 
lites make it possible to have good, effective lighting at a 
surprisingly low cost. Let us mail you a copy of new Bulle- 


tin 120. It contains many helpful lighting hints. 


a /STEBER\ 
LIGHTING UNITS 


STEBER MANUFACTURING CO. Dept. 74 


B7OO ROOSEVELT ROAD, BROADVIEW (MAYWOOD P.O.), ILLINOIS 
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Continued from page 21A) 
An interesting history and deserip 
tion of experimental work with in 
candeseent lamps by other scientists 
is included in the book as well as de 
tailed accounts of Edison's experi 
ments, based on his own notebooks 
Publication in a single pamphlet of 
a series of papers on the subject 
“What Good are Standards?” is an 
nounced by the American Standards 
\ssociation The papers which were 
presented at the 1948 annual meeting 
0 the Association, include diseus 
sions of such important problems as 
the legality of standardization, the 
standardization ork of the 
Munitions Board and the functions of 
standardization im such company 
operations as purchasing, manufactur 
ng and marketing. The importance 
of standardization to wholesalers and 
retailers and to the ultimate consumer 
as well as to manufacturers is taken 
up by authorities in each field 
Copies can be obtained from the 
American Standards Association at 


41.00 for nonmembers 


Current Articles on Lighting 
The following lis presents titles and 
ieations of eurrent arti 
yg nd alled subjects 
which have appeared in recent issues 
of nationally-known 1 razines having 
Mie Cire 
Darkness Is Danger, by J. C. Furnas, 
ers, February 12, 1949, p. 11 
ngibles Turn Into a Real 40% In 


Industry, January. 


Light Meters, 
November, 1948, 


Interiors, by 
aan, Architectural Record, 
r, 1948, p. 145 
nd Decoration in a Window 
Factory. by KE. J. Ward, Light 
December, 1948, p 257 
r Installations, Light and 
wember, 1948, p 266 
r Lights tor Heleopters, Light 
md Lighting, December, 1948, p. 269 
Minimur (ilare, by Val J Roper, 
Traffic Engineering, January, 1949, p 
15] 
Colour and Lighting in Factores and 
m Machines, Light and Lighting, Jan 
mary, 1949, p. 15 
Louverall for High Level Lighting, by 
Furna E. Lott, Electrical South, Feb 
ruary, 1949, p 4] 
Minimize Lamp Fiicker with Low 
Drop Cireuits, by Jefferson D. Brooks, 
Electrical Soutl February, 1949, p 
14 
Continued on page 24A 
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(Continued from page 23A 
The Key to Store Light 
January, 


Luminosity 
ing, Lighting 
1949, p. 24. 

Exelusive Lighting Showroom Attracts 
Shoppers in Buffalo, N. Y., Lighting 


OS 


and Lamps, 


and Lamps, January, 1949, p 
Decorative Hotels, Light 
ing and Lamps, January, 1949, p. 30 


Lighting in 


Lighting Brings New Spirit to Ready 
to Wear Lightina 
Lamps, January 1949, p. 32 


Departments, and 


Sheet, 


1949, 


Lighting Fixtures from Acrylic 
Lighting and Lamps, January, 
Pp 36 

Cold Cathode Fluorescent Lighting, by 
John W School Board J 
January, 1949, p. 29 
Lighting Plus Decoration in Ft. W 
Times 


La wis, urnal, 
orth 
Installation, Signs of the Feb 
ruary, 1949, p. 69 

New High School Uses Four Lig 
Sources, by Hawarit M. Sharp, 
of the Times, February, 1949, p 70 
Drafting, 
February 1949, 


Signs 


Lighting fo Ciood 


Industi 


(iood 
Klectrified 
» se 
Design on Ce 4 

Runways, by J. Tur 
wnating kna 
1949, 


drome 
Transactions 
neering “oct sndon), No. 1, 
p. 1 

Research 

dustry, 

1949, p 

Quality in Lighting, Flectre 
January 21st, 1949, p. 126 
Ilead! yhting Without 

J Roper, 194s J 

f Traffic Engineers, 17 
Relighting a City, by Thomas J. Se 
IMS Proceedings, Institute 
Engineers, » 59 

High 
Better 
Sight News F 16, 
Your 
ter Light 
No. 8, p. 4 


burn, 
lraffic 
Brighter 


New 
Better 


Davs in 
Light 

No. 8, p 2 
( hildren Re ally 
Better Sight News, Vol 


School 


Kensington, 


Can See, 


With Light. by R. H 
Light Better 
No Ss, p 6 

Tren Fou Easy 
Mavbrook School, Better Light Ret 
ter Sight News Vol. 16, No. 8, p. 5 

More Light on the 


ation, January, 1949, p. Ss 


ng Time 
Retter 
Vol. 16, 


Sight 


Seeing to seeing mn 


Subject, 


Articles on Home Lighting 
For Good Living Your 
Good Lighting, House 
February, 1949, p. 86 

Pick the 


Lighting, by 


Needs 


frardey 


House 


ind 


and Get Bett 
Richardson, Bet 


Right La » 
Harry 
ter Hloames and 
1949, p. 224 


Gardens 
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HOLDENILINE’s <°/2vorchead”’ 


Works Here! 


Cleveland's Public Square Building has joined the rapidly- 
growing group of office buildings, schools, stores, and hospitals 
which has found in the HOLDENline ARROWHEAD the answer 
to the basic architectural problem of commercial installations— 
comfortable, even illumination supplied by beautiful, yet inconspic- 
uous fixtures designed to remove consciousness of the lighting source. 


The remarkable ARROWHEAD coefficient of utilization— 
talk of the fluorescent industry—has gone to work to provide the 
Public Square Building with 50 footcandles of maintained illumina- 
tion, secured with an irreducible minimum of luminaires. 


A steady stream of lighting authorities has discovered in this 
new instaliation further evidence that the ARROWHEAD stands 
alone as a symbol of peerless achievement. The facts speak for 


themselves: 


9’ 6” centers on a 9 &” ceiling...no dark areas be- 
tween fixture rows...no “bright spots” above the 
fixture ...no dark-to-bright contrast within the fix- 
ture... shielding comfort even at sustained trans- 


verse viewing 


More light, better controlled, at less cost—the promise which 


the all-plastic-louvered, fully-guaranteed ARROWHEAD has ful- 
filled for the Public Square Building and many, many others it is 


prepared to deliver for you as well. Ask to see it today! 


HOLDENLINE Co. 


Sioneets Gr Flucrescent 


2287 Scranton Rd. © Cleveland 13, Ohio 


HOLOENLINE 


T.M. REG. U. GS. PAT: OFF: 1937 
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ad Ae L/) FREE TO LE. 5. MEMBERS! 


SUBSTITUTE FOR season sn | * Write 1 Your ee 
ACME ELECTRIC BALLAST : a gull 


pmenines wae RS) «| sree str 
» ; ‘ | ing specifications. 


elndispensable for in- 
ts Tee Stamens termscers telligent engineering 
~ of all classrooms and 

comparable areas. 


Compare the construction features and better per- “HOW TO DECORATE CLASSROOMS 
formance of Acme Electric ballasts and you'll see IN THE HARMON TECHNIQUE” 


why fluorescent lamps provide more light, last 
longer, prevent end blackening when an Acme For your FREE copy, write to — 


Electric bailast controls the current. Write for 
Bulletin Fl 167 which gives valuable information SCHOOL LIGHTING DEPT. 
Luminall Paints 


concerning the operation and selection of proper 
ballasts for your fixtures. Chicago 9, Ill 


ACME ELECTRIC CORPORATION Me 


293 Water Street Cuba, N. Y. — ~ 
LUMINALL osieiccisces- 
Acme «'iti- Fleetrte | } 

















FLORSHEIM SHOE STORE 


HIGH ILLUMINATION LEVEL we meine 
dounwlt 


by STERLING 


Here is your answer to the heat 
problem Permanent all-steel lou 
vered ceilings that absolutely will not 

werp or sag regerdiess of extreme 

over-all or calized heat conditions 

High levels of general illumination, PLUS S ‘ 

—Spotlights for accent lighting — heat ~~ : Manufacture 
ducts — everything can be placed above : io : Showcase Reflectors 
the ceiling line providing a complete unbroken - . a Silvered Glass Reflectors 
eiling expanse ‘ Custom Fluorescent Fixtures 


, ’ bs es 
f you are contemplating a dropped ceiling ™ y 
with conventional fixtures. check with our cos? . § @ W 
department You are kely to find that SMS, 4 
STERLING LUWR-ALL ceilings can give you v, CEILING BRIGHTNESS 
added beauty and efficiency 417 LOWER Y 
COST get ee _ 


OT ERLING REFLECTOR 2.2 Mj. G. Penstcore 
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New Ideas for Home Modernization 
with Light, Better Light—-Better Sight 
Vews, Vol 16, No 5, p 10. 

Farm Homes Need Better Lighting, 
Better Light—Better Sight News, Vol 
16, No. &, p 9 

Easy on the Eyes, excerpt from book 
of this title by Winifred Hathaway, 
Better Light—-Better Sight News, Vol 
16. No. 8, p. 12 

The ABC's of Good Lighting, by Ethel 
Owen Adair, The Progressive Farme 
November, 1948, p. 90 


1.L.E. AWARDS 


Continued from page 141 


These awards have become among 
the most highly prized honors that can 
be aceorded for excellence in the tield 
of planned lighting and contestants 
have spared no efforts in making this 
vear’s case studies the most fully il 
lustrated and completely documented 
of any similar competition. The op 
portunity of seeing the winning en 
tries and meeting the men who pre 
pared them should alone be worth the 
trip to the Lighting Exposition 


Advance Registrations 


rhe largest attendance at any light 
ing exposition is anticipated. A num 
ber of LE.S. Sections are making a 
concerted effort to have a large part 
of their membership attend Those 
who have not vet made hotel reserva 
tions are urged to write Thomas Paris, 
Reservations Dep't , stevens Hotel, 
or any other Chieago Hotel of their 
preference Requests for advance 
registrations and free tickets should 
be addressed to the Third Interna 
tional Lighting Exposition, 111 West 

kson Blvd., Chieago 4, Illinois 


Complete Program Booklet Available 


\ 36-page booklet has been pre 
pared, containing the complete pro 
gram for the Third International 
Lighting Exposition and conference, 
with a brief biography of each speak 
er rhis booklet ilso contains a 
full list of exhibitors and other infor 
mation on what the show has in store 
for visitors Reque sts for this booklet 
should also be sent to the Exposition 
Headquarters, address above 


List of Exhibitors, LL.E. 
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The science of lighting becomes more complex...and more important: it 
takes closer teamwork between planner, manufacturer and supplier to 
assure top-quality illumination. 

When you join hands with Guth, you'll find that teamwork. Every fixture 
is precision- planned for functional efficiency in operation, installation 
and maintenance. What's more, you'll find your nearby Guth Distributor 
and Guth Resident Engineer competent and cooperative...a mighty big 
help in producing precision-planned installations you can be proud of. 


Do you hove a time-saving GUTH Lighting Calculator and 
Loyout Guide 33-1? They're yours for the osking, with the 
compliments of 


YOUR TEAMMATE IN precuien plowed LIGHTING 


IGHTING 


THE EDWIN F. GUTH COMPANY / ST.LOUIS 3, MISSOURI 
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MULTI 


Reversible angle reflectors puts the light where 
needed—whether on a small suspended gas sign 
or on the automobile production line. There 
is a size and type of mounting to meet every 
requirement. 


Lighting Equipment Is Our Business 


R.L.M. Industrial Fixtures 

Porcelain Enamelled Diffusers 
Vaporproof and Outdoor Units 
Commercial Fluorescent Fixtures 
Floodlights and Centralized Lighting 
Wiring Devices and Specialties 


Distributed through leading jobbers 


MULTI ELECTRICAL MFG. COMPANY 
4223-43 WEST LAKE ST. CHICAGO 24, ILL. 


TESTING PROCEDURES 
FOR 
ILLUMINATION CHARACTERISTICS 
1948 


Five important |.E.S. committee reports in a single 
reprint; combining current guides to recommended 
testing procedures for: 


Fluorescent Lamps 
Electrical Measurements 
Life Performance Testing 
Photometric Testing 


Photometric Testing of Fluorescent Luminaries 
Photometric Testing of Street Lighting Luminaires 


COMPLETE $1.00 PER COPY 


(Not available individually) 


Order from 


ILLUMINATING ENGINEERING SOCIETY 


5! Madison Avenue New York 10, N. Y. 











Engineered 


FOR SPECIFIC APPLICATIONS 


Because every HUB item is designed to do a 
specific job superlatively well, you do not com 
promise with quality or efficiency when you 
specify HUB lighting and control equipment 
Whether “standard units” or “custom-built” is 
ndicated for a specific project, the advice and 
assistance of HUB's designing and engineering 
staff is yours for the asking. Write—or consult 
the HUB resident engineer nearest you 


HUB ELECTRIC COMPANY 


2219 West Grand Ave 
Chicago 22, Ill 

















BETTER LIGHTING 


with 


ORIGINAL CORRUGATED GLASS 


Not a producer of light, but a light distributor 

which, with sound engineering and practical 

application, makes the most of Nature's Best— 
NATURAL DAYLIGHT. 


Manufactured by 


Pennsylvania Wire Glass Company 


1612 MARKET STREET PHILA. 3, PA. 








Ask for HUB’s 

Condensed 

Catalog +945 

Stage Lighting 

and Switchboards 
. 

Flush Luminous 
Elements 
Flush, Surface and 
Semi flush Holo 
phane Controlens 
Light Boxes 
Flush Reflector 
Elements 
Fluorescent 
Trofers 


Exit and Direc 
tional Signs 








LIGHTING DESIGNER - ENGINEER 
WANTED 


Experienced in designing for production com- 
plete line of commercial, industrial, and resi- 
dential fluorescent and slimline fixtures, by 
prominent Middle-Western manufacturer. State 
qualifications and background in confidential 
reply. Address Box 103, Publications Depart- 
ment, Illuminating Society, 51 Madison Avenue, 
New York 10, N. Y. 








ILLUMINATING ENGINEERING 
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Paragon Electric Company, 16 
1600 12th St., 
Two Rivers, Wis 
*erfeclite Company 
57 E, 40th St., 
leveland 14, Ohio 
The Phoenix Glass Company, 
9th St. & Washington Ave 
Monaca, Pa 
Pittsburgh Reflector Company, $ 
$03 Oliver Bldg., 


Pittsburgh 22 


Rohm & Haas ¢ 
> W. Wasi 
iwelphia 5 
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_ SWIVELIER COMPANY INC., 30 iene race wv. & 

















YOU’VE ASKED ABOUT THEM! 
DOZENS OF BRAND NEW, Universally Adjustable 


“SWIVELIER” LIGHTING UNITS 


: “STAYS PUT—AT ANY ANGLE!” p 
oh t \(% 
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“DROP IN” and SAY HELLO, 
AT THE 


3rd International Lighting Exposition 
Hotel Stevens, Chicago, Spaces 94 & 95, 
March 29 April Ist 








The following Swivelier Representatives will be in 
BS. Forester 
Pine 
H 
Pit 
How 


Phila 
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National Technical Conference 
French Lick, Indiana 


September 19-23, 1949 


Combine business with pleasure in 
one of America’s garden spots 
MAKE PLANS NOW TO ATTEND! 
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Appleton ‘ Goodrich 
Seprable Retiector 
Porcelain Enameied— 
Instantly Serviceable 
—Weatherproof 





APPLETON 
LIGHTING 
EQUIPMENT 


Look to Appleton Lighting Equipment for 
maximum lighting efhciency at minimum in- 
stallation, service and operating expense— 
whatever the illuminating requirement, whether 
indoors or out 
Now including the famous line of lighting 
fixtures formerly manufactured by the Goodrich 
Electric Company, Appleton Lighting Equip- 
ment is your unified and convenient source of 
supply and information for virtually any indus- 
trial lighting need. Complete in every phase, 
the Appleton line is expertly engineered and 
machined —precision-manufactured with the 
highest quality materials 
Make the Appleton Catalog your convenient 
buying guide. Fully detailed and graphically 
illustrated, an Appleton Catalog will be mailed 
to you immediately upon request. 
Be sure to have one and use it for 
faster, easier—completely depend- 
able purchasing of all lighting 
and electrical equipment. 


Sold Throwgh Electrical Wholesalers 
APPLETON ELECTRIC COMPANY 
1731 Well ngton Ave. + Chicage 13, illinois 


14 Branch Offices ond 7 Rendent Representatives 
n Bl Principe! Morkets 


f 
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E STANDARD FOR 


BETTER LIGHTING 


Appleton—makers of the FIRST 
Explosion-Proof Fluorescent 
Lighting Fixture—offers numerous 
types and combinations of depend- 
able Explosion - Proof Fixtures. 
Dust-Tight and Vapor-Tight Fix- 
tures, too, in a variety of types and 
sizes tO meet sour requirements, 





7, 
. 


Outdoor Illumination 
At its Best 


The famous Appleton 

Goodrich” No. 95 Flood- 
light brings day -like illumi- 
nation tO service Stations, 
parking areas, athletic helds. 
Easily maintained, designed 
to bring better business. 


CONDUIT FITTINGS + LIGHTING EQUIPMENT - OUTLET AND SWITCH BOXES 
EXPLOSION.PROOF FITTINGS - REELITES 
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The Thompson Electric Co., 14-15 
1101 Power Ave., 
14, Ohio 
Up-Right Seaffolds 
1013 Pardee St., 
Berkeley 2, Calif. 
Verd-A-Ray Corporation 
615 Front St.. 
Toledo 5, Ohio 
The F. W. Wakefield Brass Cx 


31 S. Water St., 


Cleveland 


Vermilion, Ohio 

Westinghouse E! 
Lamp Divisio 
Bloomfield, N. J 
Lighting Division 83-84-85 
1216 W. 58th St., 

Ohio 


80-81-82 


Cleveland 1, 

Wheeler Insulated Wire Co 
Ine., Div. of The Sperry Corp 
378 Washington Ave., 


rt 4, Conn. 


Company 


REPRESENTATIVE WANTED 


slified representative 








FRANCE 
“INSTA-START” 


FLUORESCENT 
TRANSFORMER 
Operates at Low Voltage and 
Temperatures 


Lowers Cost of Assembly and 
Maintenance 


Wart Lamps 
Wart Lamps 
40 Wart Lamps 


2-100 Wart Lamps 
Prompt Deliveries 
THE FRANCE MFG. 


10325 BEREA ROAD 
CLEVELAND 2, OHIO 
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Acme Electric Corp 
Appleton Electric Co. 


Benjamin Electric Mfg. Co. 
Inside Front Cover 


Champion Lamp Works 

Corning Glass Works 

Curtis Lighting Inc. 

Day-Brite Lighting 

Federal Enterprises Inc. 

Fleur-O-Lier Mfrs Inside Back Cover 
France Mfg. Co 29A 
Frink Corp 14A 
General Electric Co., Const. Mt'ls 
General Electric Co., Lamp 

Edwin F. Guth Co 

Holdenline Co 

Holophane Co. Inc 

Hub Electric Co 

Leader Electric Co 

Lighting Products Inc 

Miller Co 

Mitchell Mfg. Co. 

Multi Electrical Mfg. Co 


Luminall Paint Div., 
National Chemical & Mfg. Co 


Pennsylvania Wire Glass Co 

Phila. Electrical & Mfg. Co. 

Sandee Mfg. Co 

Smithcraft Lighting Div. 

Steber Mfg. Co 

Sterling Reflector & Mfg. Co 

Superior Electric Co. 

Swivelier Co. Inc 28A 


Third Internat’! Lighting Exposition 
17A 


Thompson Electric Co 18A 
Unistrut Products Co. 5A 
F. W. Wakefield Brass Co 22A 


Westinghouse Electric Corp., Lamps 
Back Cover 


Westinghouse Electric Corp. 
Lighting 
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FOR NEW THEATRES 
FOR OLD THEATRES 


Push the button at your fingertips — and the POWERSTAT 
Dimmer lowers or raises houselights smoothly, silently and 
efficiently. Dimming, brightening or blending house or 
stage lights to create desired audience moods is easy with 
this modern light dimming equipment. From any one or 
a number of remotely-located stations throughout your 
theatre, you have instant, effortless control of the intensity 
of your lighting. The manager, at a convenient location; 
the head usher, from his station; or the projectionist, from 
his booth, can dim the house and proscenium lights by 
pushbutton action. There is none of the shock attending 
the usual “ON-OFF” switching. Quietly, unobtrusively, 
houselights lower to signal the start of the screen perform 
ance. Just as effectively, after the picture, houselights 
brighten to enable patrons to leave the theatre quickly, 
safely and comfortably. 

Building a new theatre? Renovating your present opera 
tion? There’s a POWERSTAT Dimmer to meet every ap- 
plication. These modern light dimmers handle incandescent 
and cold-cathode installations with equal effectiveness — 
provide trouble-free service. 

We'll be glad to send you complete information on how 
POWERSTATS can be used in your plans for theatre light- 
ing — write us today. 


WRITE 5039 DEMERS AVENUE, BRISTOL, CONNECTICUT 


rue SUPERIOR ELECTRIC co. 


BRISTOL, CONNECTICUT 


POWERSTAT VARIABLE TRANSFORMERS + VOLTBOX A-C POWER SUPPLY + STABILINE VOLTAGE RECULATORS 





General Electric announces 
anew kind of lamp bulb! 


Compare the standard 1 


General Electric lamp research has 
developed a new kind of lamp bulb that 
provides nearly perfect light diffusion 
It's the greatest improvement in the 
quality of incandescent lighting since 
General Electric introduced the inside 


frosted lamp in 1925! 


SOFTER LIGHT 

The photograph above shows the dif 
ference becween the new G-E Deluxe 
White lamp and the standard inside 
frosted bulb. The new lamp spreads the 
light over the entire surface of the bulb 
Its light is much softer and better dif 
fused. Annoying reflections from glossy 


surfaces are greatly reduced 


You can put your confidence in— 


0-watt bulb on the left with the all-over-bright” beauty of the new G-F 100-watt lamp on the right 


GREATER BEAUTY 

Both lighted and unlighted, this Gen- 
eral Electric lamp has a clean-white 
beauty that lasts for the life of the bulb 
Its softer shadows add new charm to 
house furnishings and interiors. 

The Deluxe-W hite lamp is particularly 
recommended for portable lamps where 
bulbs are partially exposed or where 
there is no diffusing bowl. It will soon 
be available in limited quantity in the 


100-watt size at only 20c, plus tax. 


General Electric lamp research is al- 
ways at work to develop new and better 
G-E lamps —and to make them Stay 


Brighter Longer 








LATEST STEP IN GENERAL ELECTRIC'S 
RESEARCH TO BRING YOU BETTER LIGHT 


Four important steps in the develop 
mentotthe incandescent lamp are 
shown below. Left to right: Thomas 
Edison's first practical incandescent 
lamp of 1879, the outside frosted lamp 
of about 1910, the inside frosted lamp of 
925, and the new Deluxe-White lamp 
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Whether you make, sell, specify or buy 
fluorescent lighting equipment, The Fleur- 
O-Lier Index System will make your job 
easier. For the Index System provides a 
simple, usable method for rating and classi- 
fying fluorescent fixtures on the basis of 
their illuminating performance. 


How the specifier benefits... 


The Fleur-O-Lier Index System supplies a 
concise, exact formula for expressing 
desired illuminating characteristics. The 
specifier can dictate desired light distribu- 
tion, degrees of shielding, brightness and 
method of mounting. His specification is 


*To get complete information on 
this easy way to specify and buy 
fixtures, write for free booklet, 
“ The Fleur-O-Lier IndexSystem”’. 


simple and precise. It’s easy to write—and 
easy for the purchaser to follow. 


How the buyer benefits... 


Fleur-O-Lier fixtures are carefully examined 
by Electrical Testing Laboratories, Inc., and 
assigned a rating under the Index System. 
All the buyer need do is select fixtures that 
meet the specifier’s Index System number. 
Then with the photometric test data and 
the coefficients of utilization provided with 
all Fleur-O-Lier fixtures, he has complete 
information to make an intelligent pur- 
chase of fixtures that meet the specifications 


and perform efficiently. 


This label is attached to every FLEUR-O-LIER luminaire. It certifies 
that a similar fixture has been examined by Electrical Testing Labora- 
tories, Inc., and found to conform to specifications. This label is your 
assurance of excellence in mechanical and electrical construction and 


in performance. It means that Certified Ballasts and Starters are used 
and that the requirements of the National Electrical Code have been met. 


FLEUR-O-LIER 
Wanupacturers 


2116 Keith Building °* 


CERTIFIED 
” accordonce 

t) with Test 
Requirements of 
Speciticotroms of 
Flewr-O-Lier Monutacturers 


ELECTRICAL TESTING 
LABORATORIES INC 
’ 


Cleveland 15, Ohio NEw YORE WN 


Fleur-O-Lier is not the name of an individual manufacturer, but of a group of 


fixtures made by leading manufacturers. Participation in the Fleur-O-Lier program 





is open to cny manufacturer whe complies with Fleur-O-Lier requirements. 
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EW INSTANT-START 


| Westinghous 


INE FLUORESCENT 


\ “flick” and it’s on... the new West- 
inghouse high-output Slimline lights up 
instantly. Operating at .600 amperes 
and producing 5800 initial lumens, the 
new lamp offers users reductions in 
lighting costs and maintenance. It has 
the highest light output on the market 
today. 

In addition, it is designed for flexi- 
bility 
down to 400 amperes and at this load- 


it can be operated at loadings 


ing has the brightness similar to standard 
10 watt T-12s. It is, therefore, recom- 
mended for low mounting heights or 
are unventilated and 


where fixtures 


run hot. 


ONLY MINOR ACCESSORY CHANGES 
The new lamp is made in Daylight, 
White, 4500° White, Soft White, and 
Westinghouse Warm White. The 1! 5" 


bulb diameter can be used in existing 
fixtures. Only new ballasts are needed. 
These will be available from the West- 
inghouse Lighting Division, Cleveland, 
Ohio. Additional lampholders for the 
new bulb will be available from the 
Bryant Electric Company, Bridgeport. 

For more information about the new 
Instant-Start Slimline, write Lamp Divi- 
sion, Westinghouse Electric Corpora- 


tion, Bloomfield, N. J. 





TECHNICAL DATA 


Designation FOAT-12 Slimline 
Over-all Length (nominal) 96" 

Bulb Diameter T-12 (1%4") 

Bose... Single Pin Slimline 
Operating Amperes 400 te .600 
Operating Volts (approx ) 40C amps. 200 

600 amps. 175 

400 amps. 73 

600 amps. 96 

2500 at 3 hours stort 
4000 at 6 hours stort 
6000 at 12 hours start 


Lemp Watts (approx ) 


Rated Avg. Life 

















